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SiGNAi.iNG IN Uaii.way Ti xnkls.— Ill a recent issue of 
the Freiu^h Keviie Indiistrielle some of the methods em- 
ployed in different countries for si^nalinj? in railway tun- 
nels are described. Accordiiifr to our contemporary, the 
precautions of the French Northern Railway are based 
on the block system. The western and southern lines use 
electric bells lR*.tween the two extremities. In the St. 
(jlothard tunnel lijrhts are tixed on the wall at a kilometer 
apart and on alternate sides. In the Weckawhen tunnel 
(Ibiited States) a .series of incandescent lamps are fixed 
alonjf the wall — lOd meters apart— on a hi^lit about level 
with the eugin(‘ driver's eye. When the road is clear all 
the lamps are alight; when a train euUu’s the tunnel it ex- 
tinguishes automatically as it advances the lamps it has 
passtMl. for a length of 4()G meters; after which the lamps 
relight themstdves automatically. The driver (;an thus 
1 k‘ certain that the road is clear for at least 400 meters. 


Moi’Ntaix MAiioiiANY.— One of the most remarkable 
products of Nevada is a species of wood known as moun- 
tain nlahogan 5 ^ which, when dry, is as hard as boxw(K)d, 
vbry fine grained, of a rich red color, and in weight very 
heavy. It has Ixkui used for lx)xes for shafting, and in 
.some instances for .slides and dies in (luartz batteries. It 
burns with a blaze as long lasting as ordinary wood, and 
it is then found almost unchanged in form converted to a 
charcoal that la.sts al)out twice as long as ordinary wood, 
giving also an inten.se heat, greater than coal gives. An- 
other notable species of wood, having extraordinary dur- 
ability. is said to be the quebarcho w(K)d of Argentina. 
iV)sts that liave l>een in the ground 15G years, in soil alter- 
nately sodden by tropical rains or i)arched by intenst* 
heat, are found to Ix^ in sound condition. The wood is al.so 
described as free from attacks of insects, does not decay, 
and is not compressible, and weighs nearly S() lbs. jxu* 
cubic foot. 


Sc vLK IN Boii.kks. — A very novel method of getting rid- 
of scale in a Ixnler is (‘redited by a Boston paper to an engi- 
neer in that city. The scale enme from the u.se of well 
water. The feed pipe enters the front of the Ixiiler just 
alxnit the water line, and has slots cut in it about an 
eighth of an inch wide, instead of the ordinary spraying 
method of distributing the water, and surrounding th(‘ 
feed pipes in the larger piix», al)out b in. in diameter and 
cut away at thjs to]) ; the feed water enters the boiler and 
disidiarges through the slot in the feed, desix)siting all the 
foreign matter in the water into this catch pijie instead of 
into the Ixuler— the success of the plan de]xmding upon 
having a high temperature of feed at alxiut the boiling 
jM)int, when the solids held in susixmsion of or solution in 
water will bi^ deiK)sit(‘d. 


Effu’ikncy of VVoum Geauinij. — A statement that wonn 
gciiring if used for power transmission in electrical works, 
should lx; enqdoyed only in conjunction with low sjxxxi 
motors, has brought out a .statement from E. Kollxm, of 
the Oerlikon Engineering Works in Germany, who, in a 
irontribution to aGennan puV)licati<m.says that high .sjxjed 
motors should be adojited in such cases if the best results 
are to be obtained. He i>oint.s out, .says Engineering Me- 
chanics, that a great j>rejudice iigainst worm gearing has 
hitherto existed, on account of its having lx?en regarded 
in the old text and hand-books as an iiu^fticient means of 
transmission. He Ix^lieves, moreover, that much depends 
upon the construction of the gearing, and refers to tests 
re<^cntly (tarried out hy Profe.s.sor .Stodola, of the Zuri(4i 
Polytechnic, with the oixlinary double thread worm gear 
of the 0(;rlikon Engineiu-ing Works. Tht^ wonn was:!. 15 
in. in diameter, had a imdtiple ring IxMiring and engaged 
with a worm wheel having teeth, the Avheel lx3ing of 
bronze, 14.7 in. in diameter. The whole of this gear was 
phuxxl in oil in a cast iron l)ox. The gear was irouiiled to 
a ‘JO hoi’se jiower ele<*ti‘ic motor, and the brake was ai)- 
])lied on the worm wheel shaft. At 1,5(H) revolutions a 
useful |HU-formance of 21 horse power was given on tlu* 
brake, the efticiency amounting to S7 ix^r cent. Mr. Kol- 
Ixm is of the opinion that the (efficiency with the motor 
fully loaded will increa.se even Ix'yond ilh ix^r cent, if the 
speed is high, the worm made of tool steel })olished,th(^ worm 
teeth of bronze, and the friction of the whole nundianism 
on the starting of motors at full load, is reduced by having 
the pr( 5 .ssure taken up by .starting discs arranged on biAth 
ends of the wonn. 


.Iafanese Railways.— Railway construction in Japan 
which was temporarily interrupted during the late war, is 
again becoming active. A sum of has been 

voted for the construction of a double line, :!7b miles long. 
Ix'tween Tokio and Kobe, passing through the priiunpal 
commercial and industrial centers of Japan, viz.. Yokoha- 
ma, Kioto and Osaka. Numerous other linos have Ixxm 
projected in different iiarts of the empire. Official figures 
state that in March. iSPo. there were in Japan 29 railway 
companies, with 2,11):! miles of line, of which, however.only 
1,549 miles have been opened for traffic. In addition there 
were state railways, aggregating 5s0 miles of line, coniT 
pleted. and :!98 miles in course of construction. The total 
cafiitalization of the 29 corporations mentioned is about 
8.80,000,099. and that of the government lines 870,000.909. 

UNEXCLAINEO CllANCiES IN IRON ANO StEEL. — TllO 

effects of hardening, tempering and annealing, familiar to 
the world, doubtless, for .several thousand years, i.s stated 
by Sir Bcnj. Baker to have only recently been partially 
lifted out of the clu.ss “my.sterious" by researches of a 
like nature, to the preceding. Therc are many other 
•mysteries*' of an analogous kind waiting to be cleared 
up. We should like to know, for example, what is going 
on month aftei* month in hardened steel armor piercing 
projtM-tile which frequently leads finally to a violent dis- 


ruptive explosion of the mass, and al.so what causes a 
sword to loose temper by lapse of time, while the edge 
becomes sharper. Why, again, should the tough_and flaw- 
less bar iron suspension links, wliich have carried the 
Hammersmith bridge successfully for over fU) years, 
snap in two by the dozen during simple transport to 
Edinburg, although in every ca.se the halves of the broken 
links on being thrown down :!00 ft. from the top of the 
Fourth bridge on to the r<x*ks below bent like a corkst^rew 
without fracture. Practical engineers Inive been aware 
for 40 years past fi*om Fairbuni’s expeiiments that at 
temperatures of fW) degrees and :!29 degrees the strength 
of wrought iron was practically constant, while at :!0 
degree.s, the strength was slightly increased ; but until 
Pi*ofessor Dewar’s recent re.searches they could never 
have conceived that when immersed in liquid air at a tem- 
l>erature of :!20 degrees the strength of iron wire would 
bi^ rai.sed from :!4 tons to (>2 tons per .sipiare inch. The 
chemical constituents of iron and steel do not change, but 
the moletnilar arrangement and inter-mystalline cohesion 
must change, and it is to meA*hanical investigation and 
lalxu’atory work rather than to practical engineenng that 
we must look for an elucidation of the pro(^ess. 


Cast Steel Te.st.— Some unusually strong and tough 
steel castings are described in a recent article by G. C. 
Henning. The.se castings wei*e made for anchor plates 
for a susrxjiision bridge, and their proiKjrties 
were determined by testing pieces cut from the upper 
parts of each casting, where the metal was more liable to 
contain scoria, l<x)se particles and gases than elsewhere. 
All the test pieces had the ductility and fine grain char- 
acteristics of rolled steel. The bending test reiiuired by 
the specifi(?ations necessitated the strips to be bent with- 
out fracture to a right angle, but as a matter of fact pieces 
one quarter to one-half ^an inch thick were lx?nt double 
under a press without showing any defect on the outside 
or the usual transverse crack on the inside. It should be 
stated that all of the castings were annealed before the 
test i)ieces were cut from them. A large number of bend- 
ing tests were made with equally good results, which 
shows that the steel was of remarkable uniformity. A 
large part of the success attained at the works where 
these castings were made is belieA'ed to lx? due to the 
method of annealing in use. by which the initial strain 
and incipient cracks are wholly avoided. Failure in 
steel castings, according to Mr. Henning, is often due to 
the shrinkage of the castings in cooling, which shrinkage 
i.s resisted by the sand in the mold, so that unequal strains 
are set up. To avoid this the practice has been adopted 
of removing the .sand from the interior of the flask as .soon 
as th(i casting has set and before shHnkage has taken 
place. This is done by water jets. The flask is pierced 
with holes, and as soon as the casting is formiid hose noz- 
zles are introduced at these holes and the sand washed out. 
The flask is then kmx’ked apart and the i;asting is taken 
at once to the annealing oA'en while it is still at or but lit- 
tle lx?low a red heat. Mr. Henning further states that 
it is evident when metal of such strength, toughness and 
uniformity can be secured in a casting, the designer of ma- 
chinery who is awaiv of the fact can greatly inqirove his 
lionstructions on the one hand by substituting steel cast- 
ings for cast iron pieces, and can reduce the cost, on the 
other hand, b,v using cast steel instead of forged steel for 
many parts. The test jiieces had a strength of from ():i0()0 
to 75,(M)0 lbs. per .square inch, and an elastic limit of from 
27,500 to :!s,.500 lb<. i)or .square inch. 


Wood Preserving in Switzerland. A .simple, effect- 
ive. and cheai) way of pre.servdng wo(xl from detay is .said 
to be practiced in Switzerland in the preparation of posts 
for the telegraph service. A .stiuare tank, having a vn- 
IKicity of some 200 gallons, is sup])orted at a higlit of 20 ft. 
or 25 ft. alx)ve the ground by means of a light skeleton 
tower built of wood. A ))ipe drops from the bottom of th<^ 
tank to within :!0 in. of the ground, wher(^ it i.s connected 
with a cluster of flexible branches, each ending with a 
cap having an orifi<x‘ in the center. Each cap is clampixl 
on to the larger end (»f a pole in such a manner that no 
li(iuid can e.scaixi from the pipe except by pa.s.sing into the 
wood. The ])oles are arranged parallel with one another, 
.sloping downward, and troughs run under lx)th emds to 
catch drippings. When all is read.v, a .solution of sulphate 
of copper, which has been-i>repared in the tank, is al- 
lowed to descend the pqxL The pre.ssure.’ produced by thc^ 
fall is sufficient to drive the .solution, gradually', of ceurstL 
right through the ixiles from end to end. When the oper- 
ation is ended, and the po.sts dried, tlie whole of the fib(u* 
of the wood remains pcu’ineate^l with the j>reserving 
chcmiical. 


Wire Flywheel. - Among the most riMumt and novel 
applications of wire, attention i.s drawn to the wire fly- 
wheel latel.v erected at the Mannesman n Tube Company’s 
Works, (Germany, and, especially notable, in view of 
the well known fact that heav.v fl.vwheels, driven at high 
vekx’ities, ]>re.sent such dangers of breaking assunder 
from the great centrifugal force developtni. The wheel at 
the factory mentioned is described as a cast iron hub or 
lx)s.s, to which are attached two steel plate di.scs or 
cheeks, alx>ut 20 ft. in diameter. The peripheral spaci' 
tween the discs is filled in with some 70 tons of steel wire, 
completely wound ai*ound the hub, the tensile resistance 
thus ohtaiiKxl being found to Ix' far suix‘rior to that of any 
casting. This huge flywheel is driven at a speed of about 
•240 revolutions ix'r minute, or a |>eripheral velocity of 
2.8 miles p?r minute or approximately 2:!0 ft. per second, 
which is said to Ix' nearly three times the average s|>eed 
of any exju’ess train in the world. For siich a constnicted 
flywheel the length of wire is estimated at about 250 miles. 
The use of paper is also regarded with favor for large fly- 
wheels, the tensile strength of pa|)er being enormous, and 
it is quite po.s.sible that some of the new big wheels will 
lx* built up with a paper rim. 


Station Name B(>aui». — O p account of the many com- 
])laint.. received hy the board of trade as to the inconven- 
ience caused to the traA'eling public by the ineffective 
mann3r in which the station names are indicated at rail- 
way stations, a circular was sent out to the various rail- 
way com]>anies of th(* United Kingdom asking them to 




state what steps they proposed to take in order to deal ef- 
fectively with the subjeeff. The replies to this circular are 
contained in a blue book just issued. Among the various 
companies whose answers are given, the Great Northern 
Railway Company states that it has decided, with a 
view to keeping the names of the stations distinct from 
advertisements, to show the names on angular boards pro- 
jecting from the station walls, and also on platfonn lamps, 
and. when practicable, waiting room windows. The Great 
Western Company reports that it has taken steps to 
provide distinctive name plates at all new stations, and to 
re-arrange those at existing stations (when the.se stations 
are renovated), so as to leave a space of 12 in. between the 
name board and advertisements. A standard pattern of 
name board has been adopted, and the boards are fixed in 
Iirominent iM>sitions. The names are also shown on lami)s 
and seats. The Metropolitan Company reports that the 
names are shown at its stations on boards and platform 
lamps and .seats, and that it has given notice that all 
advertLsements must be removed 18 in', clear of the name 
boards. They have also provided additional lx>ards, whuJi, 
to prevent confusion with advertisements, bear the word 
••station.” The Metropolitan District Railway, after de- 
scribing the way in which the names are displayed at its 
stations, add that it has al.so detdded to adopt an ap- 
paratus for auU>matically indicating in each compartment 
the name of the station the train is approaching. The Cal- 
edonian Company proposes to make arrangements to pn»- 
vent adverti.sements from being placed in close proximity 
to the name boards. The majority of the other <?ompanies 
express the opinion that their present amingements in re- 
spect to station names are satisfactory ; but a number of 
them add that they will be glad to consider any recoin 
mendatic)!! wh;ch may be made to them on the subject. 


American Locomotives for Foreign Railways.— The 
order for 40 locomotives given by the Russian government 
to the Baldwin Ix^comotive Works, leads La Genie Civile 
to say: ‘•Already in the matter of furnishing railroad 
material American constructors had taken possession of 
the South American market and were carrying on a fonn- 
idable com))etition against the Engliith in their own 
colonies, especially in New Zealand and Australia, but it 
was hardly expected that they should be seen obtaining a 
foothold in Europe.” Why not, pray? Are not Amerk^an 
locomotives the mo.st beautiful in design, the most nearly 
perfect in construction, the most reliable in function, the 
swiftest in motion, and the best in all essentials of all lo- 
comotives on earth? Wiy should European railroad build- 
ers not have as good taste and judgment in selecting lo- 
comotives as the railroad builders of Australia and South 
America? Goto! Euroix'. as an artistic country, should 
buy only American kx'omotives, or el.se comiiel Eui*opean 
builders to build locomotives strictly on the American 
models.— Iron Industry Gazette. 


A Rcstless Coating — By forming on the surface of iron 
and steel a double carbide of hydrogen and iron, which is 
extremely hard and adhe.sive. i)rotection of the metal 
from rusting is said to be insured. This is a B^rench piT)- 
cess, and the treatment is effected in a pair of gas retorts, 
.set side by side, and raised to a t unperature of from WM) 
to 700 degrees, cient. The articles in this case are placeff 
in a retort for about 24 minutes, when a current of hydro- 
gen Ls turned into to the i*etort and ke])t on for 45 minutes, 
a .small quantity of naphtha Ixung now introduced, the 
su])i)ly of which is kept on for 10 minuti^s. After this the 
naphtha is shut off. a (uirrent of hydrogen is turned on for 
15 minuU^s longer, when the pr(x*e.s.s*is finished. All that 
remains is to cool the retorts down to 400 degree.s ctent.and 
as soon as this temperature is reached, the retort lids 
may lx* takem off and the pnxluct removed. Tin? coating 
thus imxluced has a bluish color, and is .stated to Ixvso ad- 
herent to the metal that a treattxl bar can be lx?nt thiDugh 
an angle of 45 (k?grees without di.sturbing it. 


A Small Tree.— The midget of the whole tree family i.s 
the Greenland birch, .says the Lumlx?r Tnide Journal. It 
is a perfect tret? in eveiy .sense of that tenn, and lives its 
allotted number of years (from 75 to 1:!9 yoavs) just as 
other species of the great birch family do, although its 
hight, under the most favorable conditions, .seldom ex- 
ce 3 ds ten inches. Whole bluffs of the east and southeast 
ccast of Greenland are covered with “thic^kets” of this 
diminutive sjiecies of wexidy plant, and in many places, 
where the .soil is uncommonly jxx)!*, and from eight to ten 
months a year, a •‘for(?st” of these trees will fiounsh for 
half a century without growing to a hight exceexiing four 
inches, 


Payin(» for Brains. —It is well observed by Machinery 
that those who determine the rate which shall be paid to 
lalxn- in the great majority of the shops do not .seem to re- 
alize that brains are just as desirable in the management 
of the shop or drawing room as in the management of the 
finances of the company. The treasurer who can guai-d 
his finances .so as to save a half per cent here, or a quarter 
there, in some shrewd business deal i.s looked up to as a 
man to be retained at any cost and no s.Uary within reason 
is too high for him to reneive. In the shop it is different. 
The right kind of a foi*eman is continually .saving money 
for the firm and in many ca.ses actually .saves many times 
thenmount which the financial man boasts of, yet he only 
receives -‘shop pay” which seldom exceeds four dollai*s a 
day for a shop foreman and which i.s considered good wages 
It is the .skme in the drawing room. Mistakes here are 
costly, and the brainy man in chai’ge of this department 
can save more in proixirtion than almost any other officer 
or employe; yet how seldom is it recognized in a substan- 
tial manner, and we find draft.smen about as poorly paid 
in proixn-tion to their work as the men in the shop. But, 
some will say, they cannot afford to pay a large salary ; 
and if they cannot they should not expect a high grade of 
work or managing ability. The man who can save a thou- 
sand dollars a year is (*ertainly worth more than the one 
who can save (inly a hundred, yet this is too seldom given 
sufficient considenition in detennining the salary due. 
While the demand and supply of labor largely regulates 
its rate of remuneration, none can deny the justice of giv- 
ing each a fair share of the preduct of his or her labor and 
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if a man can save you money (which is eqnivakmt to iiOd- 
ing to your protits) he certainly deserves a fair share of 
savings. 

THE HOEY DRAWBAR ATTACHMENT. 


The accompanying illustrations are re])i*oduce(l 
from drawings of a draw-bar attachment i)atented by 
Mr. M. J. Hoey, master car-builder of the ( ’olumbus. 
Hocking Valley & Toledo Railway, which has sonui 
very gcK>d points. The attachment is intended for 
use* with a tail bolt and is designed to overcome the 
danger of the bar being pulled out in case the pin 
breaks. This is a fatal defect in most designs where 
the tail bolt is used. The buffer spring is carried 
between two followers of the usual form and these 
followers are held in place by two malleable iron 
])Ockets each weighing 38 pounds and secured to one 
of the draft sills by seven Ixdts. The pockets are 
braced and held in their ])roper relative position by 
wrought iron straps each x 2x17 in.. ])laced diag- 
onally as shown. The draw-bar is secured to the fol- 
lowers by the usual form of tail bolt and the safety 
device consists of a wrought iron strap or key 1x3x21 
in., which passes through a slot in the bar. which is 
cast for receiving it, and is carried by the draft 
timbers in a corres])onding slot through them and 
the ])ockets. The outside end of each slot in the 
timbers is reinforced by a malleable iron ])late 
washer, and the key is held in place by a ^yl•ought 
iron sti*ap which covers each end and is secured by 
the bolts, which hold the pockets in place. The 
slots are so placed that when the spring is compress- 
ed solid by either a ])ulling or buffing strain the 
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work is transmitted through the key to the draft 
timbers direct, and the draft rigging is relieved from 
all heavy blows. The ariount of work thrown ujmn 
the draft gear can be regulated by changing the 
length of the slot. 

It is claimed for this attachment that it is much 
chea])er than those having the strap ])0(*ket and that 
it is just as strong and more safe from the liability of 
the bar jmlling out. The Dayton Malleable Iron ( ’o.. 
of Dayton. Ohio, has the exclusive right to manu- 
factui*e the attachment, and it is being jnit on a large 
number of cars. 


THE GENESIS AND PROGRESS OF A GREAT 
RAILROAD SYSTEM. 


The Boston & Maine. 


I*ractically everything is the j’esult of evolution, 
and nothing is more so than the great transi)ortation 
lines of the country. They began when there was 
but a fringe of settlements on the shores of the At- 
lantic. and have ever since been growing in magni- 
tude. importance and inffuence. The coast of easteim 
New England was one of the earliest and most thick- 
ly settled regions of this land, and there are now 
more peo])le there to-day to the square mile, than in 
any other i)art of our country. In this region uj) to 
well along in the eighteenth century there were no 
regular land transportation lines, the communication 
betw^een [)laces being maintained by jndvate convey- 
ance or horseback over country roads, or by sea: 
mostly the latter. 

In 1770 there was organized a new stage chaise 
line to operate between Salem and Boston, and in 
1771 a connecting post chaise, and another curricle, 
or sort of two wheeled chaise di*awn by two horses 
abreast, wei*e i)ut on to run regularly between Boston 
and Portland, Me. These proved so successful that 
in 1818 there was organized the Eastern Stage Co., 
which was chartered with 425 shares at $100 each. 
Its stages left Portsmouth. N. H., for Boston at 0 
o'clock every morning. The passengers dined at 
Topstield. Mass., about 30 miles from the starting- 


point, and then continued their journey through 
Damersport and Salem to Boston, arriving in the 
evening after a ride of 05 or 70 miles. The directors 
of this company were good ttnanciers. for in 1825 they 
had established a sinking fund and canned $1 .000 to 
that account. In December of that year they de- 
clai-ed a semi-annual dividend of 4 per cent and 
created 75 new shares of stock, making a total of 5(K) 
shares. allowed by their charter, and also incidentally 
keeping their dividends down after the fashion of the 
railroad financiers of to-day. Notwithstanding this, 
their next dividend was a semi-annual of fi per cent, 
and that of 182fi entire. 11 i)er cent. In 1828 the shares 
of the Eastern (’ompany were at $50 premium and a 
semi-annual dividend of 8 per cent on $1.)0 was de- 
clared. In 1830 the comi)any was incorporated in 
Massachusetts with $100,0(H) cai)ital. In 1832 it had 
gi-own into a large concern covering with its stages 
much of the ground now occupied by the Boston & 
Maine. It ran regular lines of coaches from (’oncord. 
N. H.. to Portsmouth: from Dover by two routes to 
Newburyi)ort. Salem and Boston: from Salem to 
Haverhill and Lowell: fi’om Gloucester to li)s- 
wich and from Lowell by two routes to Newbury- 
])oi*t. In 1832 it was free from debt and owned 5(K) 
horses and their equi]nnents. In 1834 its stock sold 
for $200 a share, par value being $100. In 1835 the 
company was ])aying from $8. (HR) to $0.0<H) annually in 
turnpike tolls, and owned large amounts of turnpike, 
bridge, bank and hotel stock. Henry (’lay made a 
tri]) over its lines, and Daniel Webster rode at si)eed. 
]X)st and s])ecial, over the route from Boston to I*ort- 
land to sign the Ashburton treaty, at 10 good Eng- 
lish miles an hour.This was in staging as remarkable 
time as some of the New Yo)*k (’entral's special 
runs of to-day are in railroading. 

There were at and before this time two routes for 
the stages between Boston and I’ortland. one follow- 

n ing the so-called ••u])])ei- i*oute." very close to that of 
the original Boston A’ Maine Railroad (now its west- 
ern division), and the other, or ** lower route." as we 
have seen, over'the line occupied later by the East- 
ei*n‘ Railroad, and when in later days railroads were 
built over the stage routes, as they naturally would 
be in oj'der to follow the current of travel as already 
established, the early cars of the Boston A Maine 
were lettered “Boston A Portland via u])])er i*oute" 
and those t)f the Eastern Raili*oad were lettered 
“Boston A Portland via lower route." When the 
|Stage lines had developed the land channels of com- 
munication and been so i)rosperous it was (jertain 
that when their day was over and the 
steam horse succeeded the liesh horse, the 
lines of rails would follow closely the estab- 
lished i*outes, and so we find in 183fi the various 
roads now com])rising the Boston A Maine system 
creejnng into existence along these already develo])ed 
I'outes. and a little later many of the former stage 
didvers acting as conductors on its trains. 

One of the earliest of the Massachusetts railways 
was the Salem A Lowell, built in the days 
when the shipping interests and commercial activity 
of Salem were greater than that of Boston. In that 
year the Boston A Lowell ( ’ompany built from Boston 
15 miles out to Wilmington, .let., on the Salem 
A Lowell, and sent its passengers to Lowell on the 
Salem A Lowell trains. The Boston A Maine ( ’om- 
pany was then organized and did its first construction 
from Wilmington, Jet... to Andover, Mass., a distance 
of three miles, bringing its passengers out of Boston 
by the Lowell }*oad to the junction and thence over 
three miles of its own i*oad to Andover. In the 
meantime it built slowly to the eastward, but con- 
tinued to reach Boston in this way until 1850. when 
it built its own line into that city over a route 18 
miles long. From Andover in 1830 this (‘omi)any 
continued to build east having seven miles of its own 
at the end of that year and 17 miles at the end of 
1837. 

In 1838 the Eastern Railroad (’o.. grown, no doubt, 
out of the Eastern Stage ( ’o., began to build its road 
over the “lower route," and at the end of 1831) had 
28^ miles of track built at a cost of $1,3()(> a mile, 
whil^ the first 25 miles of the Boston A Low- 
ell cost, three years earlier. $1,()08 a mile. In 
the next decade, that of 1840-50, we find the Bos- 
ton A Lowell adding 22.07 miles, the Boston A 
Maine fifi.50 miles, and the Eastern of Massachusetts 
30.43 miles, and the Eastern of New Hampshire, a 
se})arate cor])oration with the same officers. 10.08 
miles. This completed the lOastern Railroad from 
the northern boundary of Massachusetts at Salis- 
bury. to Portsmouth. N. H. During this i)eriod the 
Portland. Saco A Portsmouth Railroad (’o.. a new 
company, was organized and Imilt 50.70 miles from 
Portland to Portsmouth. New Hamrshire. via North 
Bick. Meaine. to meet the Boston A Maine at the 
latter place, and the Eastern at Portsmouth. The 
length of this road, all built between 1840 and 1850. 
was 50.70 mile^. 

Following the progress of the construction of these 
lines during the next dei^ade we find that between 
1850 and 1800 the Boston A I.,owell added 10.80 miles, 
and the Eastern of Massachusetts 43.87 miles, which 
latter must have been all branch lines. It is well 
known in New England that the Eastern Railroad 
was swamped by non-paying branches, and it evi- 
dently began to go down financially in 1855. for in 
that yeai* its capital stock was $2.8;‘33.4(X). while it 


had $2,759,.380 of debt, and it paid no dividend, giv 
ing as its reason, too much competition from pa- 
rallel lines, meaning the Boston A Maine. This was 
the first known complaint of this nature. The year 
before it had paid 8 per cent. But the Boston A 
Maine had since built through to North Berwick 
Sunction, Me.. 74 miles from Boston. The Portland, 
Saco A Portsmouth Railroad was then oi)erated 
jointly from North Berwick, to Portland by these 
two com])anies. the P. S. A P. getting 10 per cent of 
the earnings for trackage and the B. A M. and the 
Eastern dividing what was left ])ro rata on their re- ^ 
spective business, at that time the present general 
])assenger agent of the Boston A Maine, Mr. D. J. 
Flanders, being a telegra])h opera toi* at North 13er- 
wick .Junction. 

From this period began the death struggle between 
these two cor])orations, of which we shall give some 
account later on. From 1800 to 1800, two of these 
three roads, whose history is so much intervolved and 
which covered so much the same territory and event- 
ually betjome one road, earned good dividends, the 
Boston A Maine, from 1802 to 1805. ])aying 8 j)er cent, 
and from 1805 to 1800 10 ])er cent. The Bost-on A 
Lowell paid, from 1805 to 1800, 8 per cent. During 
1803 the net earnings of these three roads were: Bos- 
ton A Lowell. $107,051: Boston A Maine. $482,057: 
Eastern. $304,504. Then between 1870 and 187J) they 
continued to build, the Boston A Lowell adding 7.03 
miles, the Boston A Maine 43 miles, which must have 
been all in branches, while the Eastern, notwith- 
standing its bad financial condition, added 11.50 
miles. 

In 1880 we find the number of people em])loyed by 
these three companies to be: Boston A Lowoll, 1.107: 
Boston A Maine, 1.520: Eastern of Massachusetts. 
2.080: or a total of 4.713 men. At this time the main 
lines of these three roads were: Boston to Lowell. 
20 miles: Boston to North Berwick. 78 miles: Bos- 
ton to Portsmouth. 57 miles. We have spoken of the 
fight for sui’vival between the Boston A Maine and 
the Eastern Railroads, and it grew out of their com- 
mon use of the P. S. A P. road as means of getting to 
Portland. The Eastern trains came onto this road at 
Poi'tsmouth and the Boston A Maine at North Ber- 
wick. 17 miles nearer Poi’tland. 

The strongest kind of rivalry hei*e began between 
these two com])anies which lasted until the absor])- 
tion of the eastei-n by its stronger com])etitor. At 
this stage the Eastern ( ’ompany conceived the idea 
of leasing the the Portland. Saco A Portsmouth, and 
thus shut the Boston A Maine out of Portland. The 
two companies operated the Poidland. Saco A Poi*ts- 
inouth under* a 20 year joint agreement which could 
be t8i*minated on six months notice, and the notice 
was duly given by the Eastern and expired. Up to 
this time it had been customar*y for a P., S. A P. en- 
gine to take the Boston trains over the Eastern r*oad 
at Portsmouth, and then to stop at Noi*th Ber*wick 
Junction and attach the Boston A Maine cars to the 
same tr*ain, and then to haul them as one tr*ain into 
Portland. When the Eastern got ])ossession of the 
P.. S. A P. it at once gave notice to the B. A M. 
that it would not after that date haul its cars fr*om 
North Berwick into Portland, neither would it sto]) 
its tr*ains at North Ber*wick to take on B. A M. jras- 
sengers. The next morning the Boston A Maine 
br'ought 150 jrassengers for Ikrrtland to North Ber*- 
wick before the eastern ti*ain reached there. Their 
train then came along at high speed and ran by 
North Berwick without sto])ping. The Boston A Maine 
Maine ])eoj)le at once got out an injunction compell- 
ing the Eastern folks to sto]) their trains at North 
Berwick, but this of course compelled the B. A M. 
])assengers to change cars there, while the passen- 
gers by the other road enjoyed thi*ough (*oaches and 
the situation could not be endured. So the B. A M. 
at once began to build through to Portland and com- 
pleted it in such haste that they spent $4.(RH),(HH) in 
building a distance of 37 miles, "including the Port- 
land terminal just alongside the Eastern's at a cost 
of $108,054 per mile. Just why -it should have cost so 
much the writer is unable to find out. The new line 
led through the center of Biddeford and Saco, re- 
quiring considerable bridging, while the old P., S. 
P. had been constructed in the cheapest jmssible 
manner through the edges of towns and mostly on 
the surface of the ground to save the expense of cuts, 
which accounts for some of the grades on that line 
to this day. It is quite pr’obable that in the exigency 
of the B. A M.'s haste to get to Portland that the 
landowners asked and received their own i)rices for 
the right of way. In no other manner could the have 
cost so much pei* mile. 

With each of these roads owning an independent 
line, part of the way ])arallel between Boston and 
Portland, the rivalry waxed hotter than ever, even 
going so far that offers were made to some organiza- 
tions to i*ariy them the ]*ound trip free to prevent 
their going by the other route. These two com- 
])auies at that time ran in connection with a steam- 
boat line running to the provinces from Portland. 
Each had a track leading down to the wharf, and so 
intense was the rivalry for passengers landing from 
the boats that a rule wA,s made that the roads should 
take turns in having their trains stand on the track 
nearest the side of the boat. An amusing feature, 
viewed in the light of subsequent events, of the time 
when the Eastern Railroad, refused to take the B. A 
M. passengers from North Berwick into Portland. 
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as President Brown of the Eastern saying to Super- 
intendent Wm. Merrett of the B. & M. ‘‘that he and 
his railroad would have to come in with them out of 
the cold,” which exulting remark seems to us to 
have been just a little ‘* previous.’’ 

During this North Berwick fight the now general 
Passenger Agent Flanders at his telegrai)h desk at 
that place did all of the Boston & Maine wiring. In 
1881 the present j)resident of the Boston & Maine, 
Mr. Lucius Tuttle, was general ])assenger agent of 
the Eastern Railroad. The Boston & Maine by vir- 
tue of building branches, chiefly into the Eastern’s 
territory, had in 1885 grown from its original main 
line mileage of 78 miles, to a small system of 200 
miles. When the Eastern Railroad became bankrupt 
and was in danger of foreclosure, it was then con 
sidered a good time to lease it and “Barkis was now 
very willing” and the deal was consumated, bring- 
ing 250 additional miles into the Boston & Maine 
system, ridding it of an uncomfortable rival and mak- 
ing a total mileage of 450 miles. This gav^'e the Bos- 
ton & Maine absolute control of all the seacoast 
travel betvv’^een Boston & Portland, a veritable bon- 
anza. 

But the spirit of absorption once born is not easily 
stilled in railroad life, and this lease was followed a 
year later in 1880 by the leasing of the Worcester. 
Nashua & Rochester (N. H.) Railroad, which added 
100 more miles, making 550 in all. and giving the 
Boston & Maine access to the central manufacturing 
districts of Massachusetts, tapping the territory of 
both the Boston & Albany and the Fitchburg. It 
also gave it control of an inland route of travel from 
Worcester to Portland, which might have become a 
rival. The control of the Portland & Rochester 
(N. H.) Railroad was acquired by purchase about 
this time, adding 52 miles and completing the links 
of the Worcester-Portland chain, making its system 
now fl02 miles. The Portland & Rochester has al- 
ways, for economic reasons, been operated under its 
own name and as a separate road, although the Bos- 
ton & Maine owns it and supplies most of its rolling 
stock. In 1887, after a stiff light with the Concord 
Railroad of New Hampshii-e. the Boston & Maine 
obtained the Manchester & Lawrence Railroad, 28 
miles, which gave it an entry into the Concord’s 
field and a great New Hampshire manufacturing dis- 
trict. and really, so to speak, cut a limb off of that 
road, as the Concord had operated the Manchester cS: 
l^awrence for many years under a lease which had 
run out. This brought the Boston & Maine up to ()28 
miles, and as events turned out it was a most valu- 
able acquisition, for the ( ’oncord road owed the Man- 
chester & Lawrence much money which was in dis- 
pute and was in the courts. The final judgment in 
this matter was not rendered until seven years after 
the Boston & Maine possession, and it was a consid- 
erable factor in the final acquisition of the (.’oncord 
sj^stem, for it was unable to pay the amount. But I 
am anticnpating. 

(To he Continued.) 


TRACK ELEVATION IN CHICAGO. 


The work of elevating the tracks upon the Galena 
division of the Chicago & Northwestern Railway 
between Sacramento avenue and West Fortieth 
street in Chicago was illustrated and described in the 
Railway Review of April 27 and May 4, 1895. 
This work involved the raising of 1.8;'> miles of track, 
and required 275,000 cubic yards of sand, which %\’as 
brought from Dune l^ark, Ind. It will be remem- 
bered from the description referred to, that from 
West Fortieth street to Kedzie avenue five tracks 
were raised and six tracks were elevated be- 
tween Kedzie and Sacramento avenues. The method 
of doing this work was unique in that all of the 
tracks were raised simultaneously and none of them 
were taken out of service consecutively for more 
than a day and then but one track was cut out at a 
time. The bridges wei*e erected upon flat cars for 
one track at a time and lowered from them on totem- 
pomry supports of piles, which were afterward re- 
placed by masonry abutments. The work was com- 
menced April 15, and occupied but UK) days, the 
whole of it having been completed August 1. 

The Rock Island, and Lake Shore roads, which are 
working together in the elevation of their tracks 
from Sixteenth street southward, began work Aug- 
ust 23, 1814. and the elevation is now completed up 
to Thirty-eighth street, where |U*ogress was stopped 
pending a final disi)osition of the stock yards tracks 
at Fortieth street. Bridges have been built at 
Archei* avenue. Twenty-second, Twenty-fourth. 
Twenty-fifth, Twenty-sixth. Twenty-seventh, 
Twenty-ninth, Thirtieth, Thirty-first. Thirty-second. 
Thirty-third, Thirty-fifth.Thirty-seventh and Thirty, 
eighth streets. Other streets in this section do not 
cross the tracks and thei'efore did not require 
bi-idges. The subways at all these streets which 
cross the right of way have been lowered from their 
original level from three to five feet. The deeper 
depressions being foi- the purpose of giving head 
room for the electric trolley cars. All the sidewalks 
are brought down to the street level, except the one 
on the south side of Twenty-sixth street, which was 
kept at the original level on account of a brick 
building located near the tracks. On the east side 
of the right of way a retaining wall was built from 
Eighteenth to Twenty-second street, which varied 
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from six to sixteen feet in hight, and on the west 
side of the tracks a similar wall was constructed be- 
tween Nineteenth and Twenty-second streets. The 
method of elevating used on this work differed from 
that devised by Mr. L. H. Evans, upon the ( ’hicago 
A Northwestern elevation. In this case two of the 
four tracks were elevated at a time for a distance of 
four blocks. Temporary biddges of timbers were 
built at the street ijrossings and the abutments were 
built in halves. As each section of two tracks was 
completed it was opened for traffic, and the other 
tracks were brought up to their level. The work 
was accomplished without delay to ti affic in spite of 
the fact that portions of the track wei*e taken out of 
service foi* a considerable time. 

There are some serious difficulties to be encoun- 
tered in the continuance of this work beyond its pres- 
ent southern terminus. Among these are the com- 
plications introduced by the yards between Thirty- 
ninth and Sixty-third streets. Also the Lake Shore 
road has a roundhouse and small yards near Forty- 
third street. West of the right of way near 
Forty-seventh street, ai*e the shops of the Rock 
Island, and all of these features will introduce diffi- 
culties into the work which in that u])on the C ’hicago 
& Northwestern was not encountered. Up to this 
time while the progress of track elevation has been 
highly satisfactory, the ])roblems have been simple 
and easily solved. The roads have to a great extent 
taken the initiative in the matter, as there is at pres- 
ent no ordinance in force requiring general track 
elevation. An ordinance, however, was passed Feb. 
23, 1893, providing for the removal of steam railway 
tracks from the surfaces of streets. This ordinance 


18, 1895, pointed out the dangerous state of affairs at 
this i)oint and suggested as a temi)orary remedy foi* 
the jirotection of the ])ublic, that every train and lo- 
comotive approaching Clark street should be re- 
quired to come to a full stop just before reaching the 
street, and that they should not pass over until jiro])- 
erly signaled to do so. A draft of an ordinance (‘ov- 
ei-ing this ground was transmitted with his message 
and iiassed by the council. The result had the effect 
desired by the city authorities and the engineers of 
roads (*oncerned are now engaged uiion a ])lan for 
the disiiosition of this crossing iiroblem. 

After settling upon the method to be pursued at 
this point the next step will probably be the jias- 
sage of an ordinance under which track elevation 
may be rapidly pushed thi*oughout the city, the work 
which the roads have signified their intention of 
taking u]) being as follows: The Rockwell street 
grade crossings between Kinzie and Twelfth streets, 
over which the tracks of the Pennsylvania ( ’o., and 
the Noi'th western Railroad now run will be elimi- 
nated and the (’hicago cS: Northwestern will also ele- 
vate about 12 miles of its right of way within the city 
limits. This latter ])lan is the most extensive of all 
and it is stated that it will include the elevation of 
the Milwaukee division from Wi*ightwood to Rees 
avenue, a distance of four miles. The work on the 
Wisconsin division extends from Armitage avenue 
to Mayfair, a distance of about four and a half miles. 
These lines join at (’lybourn .junction where the 
elevation will probably be continued on the main 
stem to Chicago avenue. The St. ( ’harles Air Line 
will be elevated throughout its entire length, ar- 
rangements having already been made for the eleva 
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COMPLICATED CROSSINGS CLARK AND SIXTEENTH STREETS, CHICAGO. 


provides that all existing steam railways between 
Sixty-seventh street and Diversey avenue and east of 
Kedzie avenue, except the tracks in the stock yards 
district south of Thirty-ninth street may be removed 
from the surfaces of the streets by Jan. 1, 1897. This 
amounts to permission for the tracks to remain in 
the streets until the date mentioned. The city gov- 
ernment desired to have the work of elevation jmshed 
more rapidly and brought matters to a head in connec- 
tion with what is known as the Sixteenth street cross- 
ing. The principal roads had arrived at the conclu- 
sion that they were ready to elevate their tracks for 
the ])urpose of eliminating grade crossings, but the 
stumbling block was the complicated crossing refer- 
red lo. This was illustrated in the Railway Re- 
view of Ai)ril 12, 1890, in connection with the excel- 
lent track work put in at that time by the Morden Frog 
& Crossing Works, but for convenience for reference 
a portion of the plan is reproduced here. There are 
thirteen railroads concerned in this compli- 
cated crossing, and by actual count five 
years ago there were found to be 1,083 en- 
gines, 1.202* coaches and 4,825 freight cars moved 
over this crossing in twenty-four hours. The fact 
that many of these tracks are main lines, and that 
several of them, such as the lead to the Lake Shore 
yard are in use at all hours of the day, makes this a 
most troublesome ])oint. It is easily the worst cross- 
ing in existence, and a most difficult one to rear- 
range with a view of the separation of the grades. 

The location of Clark street with reference to the 
tracks is shown on the illustration, and the construc- 
tion of the electric trolley line on this street fur- 
nished the reason for taking up the problem vigor- 
ously at this time. Mayor Swift, of Chicago, in a 
communication to the city council dated December 


across the tracks of the Illinois (’entral main 
tracks at Weldon in connection with the lake front 
improvements illustrated and described in the Rail- 
way Review of November 23. 1895. 


THE STATUS OF THE BALTIMORE 8 l OHIO 
RAILROAD. 

In the issue of the Bond Record foi* December ap- 
pears an exhaustive review of the Baltimore & Ohio 
system, written by Mr. Ernest S. Cronise, of New 
York City, from which we reproduce a summary, and 
the conclusion of the writer. The article bears evi- 
dence of an intimate knowledge of railway affairs, 
and though much too long for our columns is well 
worth the attention of those concerned or interested 
in the management of such ]n*operties. After dis- 
cussing the entire system in detail, Mr. Cronise 
says : 

Summarizing the results of this examinatioii of the com- 
pany’s finances it is found that notwithstanding the fact 
that it has had increased resources of about i‘25,000,(KK) 
during the period under review (1889 to 1895 inclusive), 
with which to enlai*ge its facilities and eaniing iwwer, it 
has not materially increased its ciiniings, as will be seen 
by rcfei*euce to the income table. This being the fact, 
the (piestion arises, what did tlie company do with these 
resources, and what property has it to show for this in- 
creased capitalization f 

The balance sheet shows an increase in assets as follows : 


Ck>stofi*oad and e<iulpment | 147,r>33 

Terminals 1894 8..»i()0,000 

Bonds and 8tO(*ks of other corporations 6,677,221 

Advances for constmction and permanent improve- 
ment t)n lines lea.se<l and oi>enited 3,404,24:1 

Current assets 5,829, .^t6 


$24,558, .563 
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this being the equivalent in book value of the resources of 
:^;25,000.0CH) which it had during these seven years. 

Now, as the earning sources of the company were not 
materially increased by the aetiuisition of these assets, we 
mu.st naturally examine into the character of these assets 
and see why tlieir acciuisition lias not lienetited the com- 
pJiny. 

1. We have the tenninals of 1894. The value of this 
asset has been fully gone into heretofore, and it would 
apjiear to be demonstrated that the pi-oiierty covered by 
the mortgage was mortgaged considerably, say 50 per cent, 
in excess of its value. 

Bonds and stocks of other corixirations. The increase 
in this account was in book value. The actual 

value of same, as has been demonstrated, is very small, as 
limcticitlly all the corixirations issuing them are operated 
at a steady loss to the B. O. 

An attempt to place any value on this increase is im- 
jiosslble, especially as an accurate list of the .securities can- 
not be obtained fi*om the company. 

Third. — Advances for construction and permanent im- 
provement to lines leased and operated. The increase in 
this amount is ^4,4(4,248. 

This matter has been gone into fully heretofore, and it 
has been shown that as nearly all the subsidiary companies 
are operated at a loss, there is little prospect of ever re*- 
covering any of these advances. 

The value of these three items then, valued at *18,5CK),tHKJ 
by the company, would appear to be, say ?s5.(XK),9iH> for the 
terminals, which would seem to be a very liberal estimate, 
and allowing for increase in stocks and bonds of other cor- 
jjorations, say 25 per cent, of their book value, 
and nothing wliatever for the advances to other lines, etc., 
or a total of siii.TiHMHH) actual value to represent the in- 
crease of i^l8,5(M».(HM> in capitalization, a difference of 812,- 
(KMl.OOO, which is practically a dead loss. 

In this case it would appear that as the iissets to the 
amount of sl2,(M>0,0(K> have practically no value, they should 
have been provided for out of earnings, and not by an iii- 
crea.se in capitalization, which latter should only repre.sent 
actual value. Assuming, therefore, that this 812,(XH»,0(Mi 
should come out of earnings, how does the company stand t 
Its income statement shows surplus earnings for the 
.seven years of 89,5(H),(KM). which should liave been applied 
on the exi>euditure of ^;12,(KK),lKH). 

Of course if this had been done the company would have 
had no surplus income at all, and would have had nothing 
with which to pay dividends on its stock. 

Instead of following this course, however, the company 
paid dividends amounting to s?5.:4(X),(KX) during the seven 
years and capitalized the expenditures which produced 
nothing of value. 

('OXCLt* DING UE.M .V KKS. 

Now, in view of all that has gone before, we see that we 
have here a large railway system, reaching into twelve 
states and joining the most imix)rtant and populous cities 
of the country, which has, so far as traffic and earnings 
are concerned, apparently stood still for the past seven 
years, but whose fixed charges, gmss current liabilities 
and other obligations in general have increased very largely 
in that time. The (|uestion naturally arises, what is its 
future, and can steps be taken that will avoid the inevit- 
able result of a continuance of these two conditions? 

In considering B. & O.’s future prospects, there are sev- 
eral p)oints deserving very serious attention which have 
not thus far been touched upon to any extent. 

It has been seen that at all principal ix)ints in the B. & 
O. system as a whole, it is brought into direct competition 
with its formidable rival, the Pennsylvania system. It can 
be taken for granted that ere long the latter will work 
down into the West Virginia coal field, practically paral- 
leling the recently completed connection (the Pairmount, 
Morgantown & Pittsburgh Railroad ) , between the B. & O.’s 
Pittsburgh division and that section, thus opening another 
direct line between the West Virginia fields and the Pitts- 
burgh district. The Cumberland Valley Railroad (con- 
tix)lled by the Penn. Rd.) is also a |>ossible factor in its ex- 
tensions through Southern Pennsylvania. 

Then it would seem as if the West Virginia Central & 
Pittsburgh were determined to reach tidewater at Balti- 
more or Washington, either by acquiring control of the 
Western Maryland and building a connecting link between 
the latter’s western terminus at Cherry Run (near Han- 
cock) and Cumberland, or eventually .securing the bed of 
the Chesapeake & Ohio Canal. If either line is built, and 
there is every reason to believe one of them will be, the B. 
& O. will have for the first time in its history, an active 
competitor for the business tributary to its Main Stem be- 
tween Cumberland and tidewater, and in the fonner case 
it would be a line several miles shorter to Baltimore 
fiom the W’^est Virginia field and many local points on the 
Main Stem of B. & O. Its advantage of distance and pos- 
sibly impi*oved location at some points would be i)artly 
offset by the Western Maryland’s grades in ci*o.ssing the 
Blue Ridge. 

And finally the position of the Chesapeake Ohio de- 
serv^es special consideration. It is hardly necessary to 
refer to coal traffic i*ompetitiou from this quarter, beyond 
saying tliat in many respeets the C. & O. is in a more fav- 
vorable position regardiiig tidewater shipments from vir- 
tually the same section penetrated by the B. & O. coal 
branches. But the Chesapeake Ohio is becoming a more 
active compt^titor for tiirougli freight and passengers be- 
tween what are undoubtedly one of the most important 
termini qn the B. & O. system, viz; New York, Philadel- 
phia, Baltimore, VV’ashington, Cincinnati. Louisville and 
St. Louis, and it is quite possible that the effect of this is 
.seen in the traffic figures of the Parkersburg branch given 
on a preceding page. It is a question whether the Chesa- 
peake Ohio is not now in a ix)sition to cut into B. Sc O. 
traffic from its four eastern termini more .seriously than 
the Pennsylvania. As is well known, that property since 
its reorganization has been brought up to a high state of 
efficiency, having but one object in view, viz: to handle the 
maximum train load over its successive divisions at a min- 
imum cost per mile, and to this end every detail of its op- 
eration has been studied and subjected to the application 
of methods embodying the results of the best practice. 
The arrangement with the Virginia Midland whereby it 
now has ninning rights to Washington, and that giving it 
the use of the Penn,sylvania*s terminals, combine to greatly 
strengthen its po.sition, and bring it into clo.ser competi- 
tion than over with the B. Sc O. 


In order to show what has been done with this property 
since its reorganization in 1889, there is given below a table 
containing some statistics of its operations in 1889 and 1895. 
Side by side are jdaced corresix)nding figures for B. & O. 
in the same years, to show more ])articularly the extraor- 
dinary growth and inci*ease in efficiency of the Chesapeake 
& Ohio, but which also bring out some ix)ints in reference 
to B. & O. which indicate pretty clearly that unless radi- 
cal changes (‘an be effected in some of its methods, there 
can be no |x>ssible hoi>e of increasing its earning capacity 
as a whole. Of course it may be argued that the two sys- 
tems cannot be compared as a whole, and that in selecting 
the years 1889 and 1895, opixn-tunity is afforded for making 
an unfair comparison ; but an analysis of the intervening 
years will but serve to emphasize the leading features of 
this table, which are relative improve.ment in the efficiency 
of the systems since 1889, about which year each pas.sed 
through a ])rocess of reorganizjition or readjustment. 

Raltimort* Ohio. 

1889. 1895. 


Miles main track 

Passengei-s carried 

Tons freight carried 

Passengei’s, one mile 

Tons, one mile 

Gross'earnings 

Gro-ss earnings, per mile 

( )pei*a1 ing ex penses 

Operating expenses, per mile .. 

Net earnings 

Net earnings, per mile 

Exptm.ses to earnings 

Average rate ]>er ton mile 

Average freight train load, tons 
tlross i*evenue per train mile ... 


.Miles main track 

Passengers carried 

Tons freight carried 

Pa8.st*ngei*s, one mile 

Tons, one mile 

Gmss earnings 

Gross earnings, ik*i mih* 

( qx* rat ing expenses 

Operating (ixpenses. per mile... 

Net earnings 

Net earnings. |>er mile 

Expenses to earnings 

Average rate per ton mile 

Average freight train load, tons 
Gi*oss revenue p('r train mile . . . 


1,791 

2,095 

..... 8,922,9«2 

8,207,008 

12.161,;180 

10.080.4:?:4 

.... 2«7,729,279 

287,825,922 

2.;44(), 730,503 

2,470,822,808 

|21.;X«,00‘-? 

$2:?,817,182 

fii,8r« 

$10,891 

$14,810,844 

$15,801,044 

$8,204 

$7,542 

. 

$7,010,1:18 

$3,591 


. .. 09. TO per ct. 

09.25 pt'rct. 

.«:4c 

.005<‘ 



i:jo 

$1.08 

$0.8:pj 

f 'lie.sap(*{ike & ( » io. 

1889. 

189.5. 

..... 895 

i,:ioo 

404.103 

l,8i:4,:iT9 

2,00:4 :4,50 

5,071,200 


‘K4.208,007 

.. .. 011.9;i2,0’:0 

:,*:?0,788,n)i 

. ... $1,314,090 

$i>,5iX5.o:4l 

$4,821 

$7,(»50 

.... $:4,.549.560 

$(5,404,528 

$JMH)0 

$1,76:1 

.... $705.i:i0 

$:i,i;ii.5(« 

$8(y> 

$2,:i(« 

82 per ct 

07 per cl. 

.... .541k‘ 

.42.5<‘ 

18:4 

315 


$1.20 


In making up the above it will l^e stated that the figures 
are obtained from the annual reix^rts of the two com- 
panies, which, as regards B. & O., i)re.sent difficulties sim- 
ilar to those found in httndiing the other branches of this 
article; that is, there are apparent discrepancies which it 
is difficult to reconcile without additional data. 

Thus it appears that Baltimore & Ohio must, in the 
future, squarely meet competition of a more serious nature 
than ever before in its history, with the certain condition 
of steadily decrea.sing rates on all cla.sses of traffic. Is it 
in a ix)sition to do so successfully?. 

The company’s report for 1888 has a paragraph which 
sets forth very forcibly its jx)sition as to “ future require- 
ments ” to enable it to handle its business promptly and 
efficiently. Its needs at that time appeared to urgently 
require the expenditure of large sums for new yards and 
side tracks, improvement and ai'quisition of terminals, 
new and heavier equipment, etc., etc. While it appears 
that amounts, averaging for the period under considera- 
tion, ^1.500.900 per annum have been expimded for better- 
ments, they do not seem to have been .so applied as to in- 
crease the efficiency of the property as a whole, and in 
some respects it is imt doing as well as it was seven years 
ago. Its physical condition has been seen to be in many 
respects inferior to that of its primdpal competitors, and 
it is not clear that the equipment is being maintained in 
the best possible condition to handle its traffic efficiently 
and economically. Perhaps some light may be thrown on 
this part of the subject by the table given below : 


Vear. 

OiMn*atlnK 

Ix^rci'nUiKe. 

Maintenance 
of way 
|H*r miU\ 

MainlenaiK’e 
of eiinipment 
p(*r miU*, 

lA)Coniotive 
service per 
lOu miles run. 

1889. . 

09.7(5 

$l,5:i:i 

$1.(509 

20.0(X‘. 

18iK). . 

09.51 

\,im 

1,88:1 

21.00c. 

1891. . 

(59.0.2 

1,400 

1,083 

10.(Kk‘. 

1892. . 

73.20 

l.]:i5 

l.:i(54 I 

16.32c. 

189:1. . . 

72.64 

1,.544 

1,(548 ' 

10.:4(k-. . 

1894.. 

09.15 

1,29:4 

998 

I4.9:i<‘. 

189.5... 

(59.25 

1,:158 

50(9 

I4.5«k‘. 


Now it is .seen at a glance that all items of maintenance 
per mile, including locomotive service, have steadily de- 
creased, the dro]) since 1898 being particularly noticeable. 
Such a table is perhaps possible of two interi)retations. 
but in the case of B. Sc O. it is feared that there is but 
one, namely, that the property is being allowed to run 
down. If this is the case, there cxin be but one result in 
view of all that has gone before, and that is failure to 
successfully meet the competition which it must face.com- 
ing from new (piarters, and in a more aggressive form 
than ever before. 

In December, 1891, the president, upon his re-election, 
stated to the board of directors that “they had ample 
cause to congratulate themselves upon the condition of 
their property and its steady improvement in three years, 
physically, commercially and financially. No step had 
been taken backward.” He stated, among other things, 
that “we can readily do 8:4().(kX),(XM> of business annually. 
We need not seek it; it is .seeking us. We are refusing 
business becau.se we have not the facilities for handling it 
l)roperly. The difficulty is this : Tx)cust Point is now the 
measure of what we are able todo:” and further, >‘I think 
it is safe to say by the l.st of July the company will be in 
condition to do bipsiness at the rate of ^49.9(K),iXK) a year I'* 
What is the trouble? Is lx»cust Point still the measiire of 
the property’s capacity, and is it still being hanqxn-ed by 
lack of yard room and sidings? 

The fact of the matter is that this magnificent railway 
property, po.ssessing characteristics of hx-ation almost uri- 
equaled in the country, has never l>een given a chance to 
show what it could do. Its vitality, in the face of the mis- 
takes of the past and a policy which has been blind to its 
possibilities and earning ability, has been astounding; but 
this cannot go on indefinitely, and the day is past business 


will seek it to the point 6f refusal. The time has come 
when its fate must soon be decided, and there are two ways 
to treat the case. 

One is to bring the entire proi)erty in every detail of 
track, roadway, yards, tenninals, eciuipment, up to tin* 
standard re([uired by the best modern practice, permitting 
trains of 1,(KH» tons to be handled over successive divisions 
without a break, and .schedules 'of through pa.s.seuger 
trains -which fully utilize the natural advantages of the 
system ; to cultivate in every i)ossible way the local traffic, 
passenger and freight, on ail divisions of the system; to 
appreciate the fact that the moral effect of curvature 
on the traveling i)ublic is greatly modified by taking the 
trouble to “ease off" or re-locate badly laid curves, and 
that a clean looking roadbed is a Ixjtter advertisement 
than photographs of distant views in the Alleghanies; and 
finally to eliminate a certain “personal ecpiation” in B. Sc 
O. affairs, which, in its operating, traffic and finance de- 
partments. presents peculiarities that certainly have 
largely brought about the i)re.seut state of affairs. 

The other way is not to do any of these things; but the 
two methods are submitted as to which will bring B. O.’ 
earning capacity nearer the 880.(XK)*(KH) mark. 

The recent changes in the board of directors which jn’o- 
vide for the re])resentation of certain interests, is a hoi)e- 
ful sign, and may jXKSsibly mark the beginning of Balti- 
more Sc Ohio's Advent .season. It is indeed high time to 
awake out of sleep, substituting for methods enshrouded in 
mystery and inconsistency, an up to date aggressive policy 
the effect of which shall be felt from end to end of this 
grand old pro|)erty. 


ECONOMY FREIGHT CAR HEATER. 


The accompanying illustration shows the appear- 
ance of a freight car heater which seems to have some 
s])ecially good points and evidently can he used to 
excellent advantage in the shipment of perishable 
freight during cold weathei*. It is an oil burning 
heater with a lx)dy 174 in. in diameter. 9^ in. high. 
l)rotected by a substantial iron coasting. The stack 
is of sheet iron 7 in. in diameter and 10 in. high; the 
burner being 5 in. in diameter. Inside the burner is 
a 8 in. water tube fed from a water reservoir to pre- 
vent the overlieating of the metal parts and i)rovid- 
ing for the immediate extinction of the flame should 
the heatei* be overturned. The oil resei’voir holds 



two gallons, which it is claimed will maintain a 
steady flame foi* alx)ut twenty-four hours. The reser- 
voir is provided with a float for showing the level of 
the surface of the oil in the reservoir, and also with 
a convenient opening from which it can be filled. 
The size of the flame is regulated by a screw whi(di 
ai)p(iars on one side of the heater in' the illustration, 
and it is claimed that the combustion is pei’fe(*t at all 
tir les. 

These heaters ai-e set in the car in such numbers 
as are necessary, one or two being sufficient for an 
ordinary freight car. They are usually pla(;ed Ix-- 
tween the doors, as this is the coldest part of the’ 
car. In refrigerator emrs they are placed inside the 
ice tanks by Ixiing lowered through the hatches, 
where they can be attended to without breaking the 
seals of the car. In these cars it is customary to 
o])en the ti*aps in the drain pii)e to allow an inflow of 
fresh air for creating (drculation. but in a box car 
there is sufficient leakage for this purpose. 

Fifty of these heaters have l)een in u.se on the 
Great Northern Railway for the ])ast two years, and 
twenty-four have been added to the equipment this 
year. It is stated that during the time they have 
been in service no claim whatsoever has been en- 
tered for damage to cargo from the effects of cold or 
from smoke or bad odor. It is further claimed that 
on opening a cai* in which the heaters have been 
burning, it is impossible to detect either smoke or 
smell in the slightest degree. They are used not 
only for the i)rotection of j)erishable freight in 
transit, but also for heating cars which have arrived 
at terminal points during severe weather. They are 
also used at terminals for heating uj) I'.ars which are 
to be used for short distances, in which service the 
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temperature is raised to about 45 deg., when the 
heaters are removed and the dooi*s closed. 

The heaters are comi)act and (;an be easily han- 
dled and returned at very slight ex})ense and trouble. 
They cause much less trouble and ex])ense and are 
also less dangerous than stoves, and it is claimed 
t hey will last much longer. A number of roads and 
also of shippers, are using the heaters, and Mr, (leo. 
b\ Brown, general manager of the company, states 
that they haveb^ien universally satisfactory. 


A COMBINED HOSE COUPLING AND VALVE. 


With a view of doing away with the danger in- 
volved by the use of the angle cock u])on air braked 
cars, the device illustrated herewith has l)een de- 
signed and ])atented by Mi‘. A. G. Kinyon aiid Mr. 
Henry F. Noyes, who had for some time been experi- 
menting indet)endently. and whose devices havebt'en 
combined by Mr. .1. M. Barr, general superintendent 
of the Great Northeim Railway, to whom we are in- 
debted for* the infoi'ination and di*awings contained 
i'ontained in this descrii)tion. The object of the de- 
vice is to jrrovide a consti’uction of hose couplings 
whei*ein the controlling valve coi*responding to the 
usual angle cock is automatically seated or unseated 
dui’ing the opei*ation of uncoupling or* coupling, 
thereby avoiding the use of the angle cock and the 
accidents which may 0 (?cui* through its improjrer o])- 
eration. Incidentally an advantage is gained by the 
elimination of the necessity for* going to an angle 
cock and opening it after* cou])ling the hose between 
(*ars. 

In the accomiranying illustrations Fig. 1 is a plan 
view showing two couplings in engagement, the 
shell of one of which is shown in section to expose 
the interior* j)ai*ts. Fig. 2 is another view of the 
r*ight hand half of Fig. 1. .showing the ])arts of this 
(coupling when in the uncoupled ])osition. Fig. 

shows a vertical setdion of one of the 
(*ou])lings in its closed jrosition. Fig. 4 pre- 
sents the details of the interior* mechanism drawn 



Figs. 1.2 axt>;L-COIT>L1NG AND VALVE. 

sepai*ately so as to show the construction of each 
pai*t. Fig. 5 shows two half coujrlings in the couj)- 
led ])osition with the casing cut away fi*om one of 
them. Fig. (» shows a half couirling with the valve 
open. With reference to these illustrations the 
letter A designates the half shell of the coupling 
with the usual hose connection. This is also i)r*o- 
vided with the usual engaging lip and j)i*ojection F, 
these parts hiding so made as to inter*change with the 
(*ou])lings now in use. Referring to Fig. .4 a stem c’ 
jrasses u]) thi*ough the ca]) of the coupling and U])on 
its outside end the lever E is fixed. The foi*m of 
this lever is best shown in Figs. 4 and 5, where it 
will Ix' seen to Ix' foi*ked at its lower* end, and it is so 
foi*raed as to confoi*m to the outline of the shell so 
that when rotated with the i)in c’ it will for a limited 
distance swing free of the case. The ends e of the 
lever* shown in sei*tion in Fig. 1 ai*e arranged at a 
sutticient distance ajiai*! tosti*addle the Hange Fupon 
the other* half of the couirling. when the two halves 
ar*e bi*ought together to be couirled. 

In the act of colliding it is this lever E which 
moves the valve referr*ed to. In the act of cou])ling 
the two shells ai*e brought together in position to lx* 
I'Otated u])on each other, whii^h movement affects 
the fastening. This i*otation c^auses the flange F 
upon each half of the coujrling to i*otate the letter* E. 
which i*otates the stem c' to which the crank G is at- 
tached upon the inside of the coupling. This crank 
operates the valve B by means of the cam motion 
shown cleai'ly in the illustrations. The valve B is 



carried by this mechanism into either of the ])Osi- 
tions shown in Figs. 1 and 2 by means of the crank 
pin e’ which together* with cam L cari*ies it over* the 
opening in the coupling as shown in Figs. 2. .4 and 5, 
or i*emoves it therefi*onr as in Figs. 1 and 6. When 
in the closed position as in Figs. 2 and ff. the valve 
cori*esponds to the position of the lever E when the 
(a)uplings ai*e separated, the valve Ix^ing i*enroved 
fr*inn the opening by t he act of cou])ling. The ai*- 
r-angement of the pai*ts is such as to withdraw them 
as far as possible fi*om the path of the air when the 
c.ouplings ai*e engaged and when they ai*e sepai*ated 
the valve B is bi*ought immediately over the i*ubber 


structed and in which the ixrsitive earn motion for* 
both opening and closing the valve was lacking. 

In discussions alxrut air* hose connections the use 
of the dummy coupling has occupied a pi*ominent ])o- 
sition fi*om the necessity which certainly exists of 
keeping an open cou])ling up out of the dust, yet the 
em])loyment of the dummy causes considerable dam- 
age to fhe hose fi*om kinking, and this has proved .so 
troublesome on many i*oads that the dust is ]>i*efei*i*ed 
to the cei’tain damaging of the hose. It is not neces- 
sai*y to ai*gue that angle cocks ai*e dangei’ous as this 
fact is well known, and a satisfactoi*y cou])ling which 
does not require to be hung upon a dummy and which 
will automatically close the ti*ain pi])e has a wide 
field before it. Thei’c* are cei*tain questions about a 
device of this kind whi(*h can only be decided by con- 
tinued service i*ovei*ing a long jreriod. but with tht* 
positive motion, the ample size and sti’ength of ])ai*ts 
for the work that they have to pei*for*m, this device 
would seem to meet the i*equii*ements in the (‘ase. It 
has been urged that after* lying some tirire upon a 
side tr*a(;k couplings equip]>ed with this device might 
give tr*ouble wherr again put into service, but it is diffi 
(*iilt to see wher*ein the intei*ioi* par*ts of the (*oupling 
should suffer* mor*e deterioration than other par*ts of 
air bi*ake equipment, as. for* instance, the ti*iple- 
\"alve. The inter*ioi* par*ts ar*e always pi*otected from 
the weather because of the closing of the valve when 
the couplings are sepai*ated. If it is argued that 
this swinging lever may become bent it must be r*e- 
mernbei’ed that this is also tr*ue of the handle of the 
angle cock, but in this combination device the lever 
occupies such a position as to admit of its being made 
of sufficiently lai*ge pr*oi)ortlon to guar*d against su(*h 
a possibility. 

One of the sti*ongest claims made for this deviiie is 
that the saving which inay be effecti*d over* the cost 
of the oi*dinary couplings and angle cocks will 
amount to over* $2 ]rei* car. The otheV claims made 
for the device are summed u]> as follows: It dis- 
places and eliiirinates the angle cock saving the haz- 
ai*d connected with its use. When the tr*ain pipe is 
connected with the engine the a])plication of the 
br akes is assui*ed. as far as continuity of the ti’ain 
pipe is concer*ned. by the coupling of the hose. Dust 
and dii’t are excluded fi*om the ti*ain jrijre altogether*. 
The kinking of ho.se fi*om hanging in dummy coup- 



Fig. .5.— couplings SHOWN TOGETHER. 


gasket a-, against which the valve is initially urged 
by the spiral sirring b^ When once seated, however, 
the tightness of the joint is inci*eased by the irr'es- 
siii’e of the air. The leverages obtained by the ai*- 
rangement of the slots and the location of the studs 
b and b’ are such as to give the maximum ])ower 
from the movement of the lever* E at the moment 
that the valve B starts to unseat, this being the time 
when the valve is under the gi*eatest pressure fi*om 
the air and hence is hardest to move. After* the 
valve is opened slightly the equalization of pressur*es 
enables it to lx?, moved against the fi*iction of its 



Fui. ('.. -SHOWING VALVE OPEN. 


irarts only. The gasket is employed for tire double 
purpose (rf making a tight joint for* the valve and 
also between the two halves of the c*.oupling. The 
gasket is not made exactly as shown in the illustra- 
tion. It is held in place by a bi*ass ring in a manner* 
similar to that shown. This design is the i*esult of 
the combination of the principal features of sevei*al 
similar devices worked out by these gentlemen in 
some of which air passages were moi*e or less ob- 


ling is avoided. The device was originally gotten up 
by Mr. A. G. Kinyon. it has been im])roved by en - 
bodying the ideas of Mi*. Heni*y F. Noyes and Mr. .1, 
M. Bar*i*. The latter gentleman conti*ols the patent.^. 
Tne coupling has been u.sed to a liiuited extent in 
service and is rei)Oi*ted to have given sati.sfactoi*y re- 
sults. 


The Western Society of Engineers. 


The annual meeting and banquet of the VV'e.stei*n Society 
of Engineer’s was heltl at the Auditoi*ium Hotel in Chi- 
(* igo. on the evening of January S. and th * anuo’inceni >nt 
of the result of the letter* ballot for elei*tion of oftic:ii*s was 
made at the brief busine.s.s meeting which pi*oc;?ded the 
banquet, as follow.s: Pr*esident, Mr. J. F. VVallaee. chief 
engineer Illinois Centi*al Railroad: lii*st vicre pi’csident, 
Mr. T. Johnson, assistant t*hief engineer sanitai’y dis- 
trict of Chicago: second vice pi*esident. Mr*. Alfred Noble: 
secretai*y and libi*ai*ian. Mr. 0. J. Roney: treasurer*. Mr*. 
Emil Gei'ber. and trustee. Mi*.If(;r*ace E. Horton. The new 
constitution and by-laws wei’c adop:*ed and i*csjlution.s 
wei*e ofFer*ed expressing tin* th:tnks and appre(*iation of 
the .society for the courtesies tendcretl it 'by tin* Armour* 
Institute of 'rechnology. in connection witlrthe incxitings 
which h*.id been held at that s diool. and to the entertain- 
ment committee of the society, thanking them for the ef- 
rtcrent manrrer* in which the work of the year* had l>een 
done. The busine.ss rnoA'ting was followed at T p. m. by a 
barniuet. to which rnemb *r*.s and gu ?sts t > th • n imb'*r* of 
I*i r, .sat down, after which a n iinber* of ver*y enjoyable :i<i- 
dresses wer*e listened to. 

'Phe first speaker was the. r*etir*i:ig president. Mr*. Hoi-- 
ace E. Horton, who briefly outlined the inipor*tant works 
whit*b had been c:rrried out recently by meiibei-s of the 
engineering profession with spe dal refer'en .*o to the inr- 
|X)rtant canal enterpr*ises whi(*h had been completed. ai*(* 
now under way. or ai*e still in the prelimiaai*y stage.s. After 
briefly r*eviewing the year’s worx of the swiety the 
speaker inli*oduced the new president. Mr. ,lohu F. Wal- 
lace. who was r*eceived with applause, and took ( iiarj^e of 
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the cereraouies. Mr. Wallace delivered an interesting and 
instructive address, which was fitting to the occasion, and 
which treated specially of the opportunity and duties of 
engineers in general, with regard to their profession, and 
having special reference to individual application by the 
members of the society. While the ostensible object of 
the society was the advancement of the science of engi- 
neering, the real object was the advancement of the inter- 
ests of the individual members, and it was urged that in 
the future work of the society more attention should be 
given to the enlargement of the library by the addition of 
books, maps and documents. It was suggested that the 
library might be incorporated for the purpose of assisting 
in enlarging the collection, with reference to government 
publications. The necessity of obtaining good papers was 
next urged, together with general discussion of interest- 
ing questions. Improvements might be accomidished by 
co-operation of the members, and tbe fact that topical dis- 
cussions upon proper subjects were often of greater im- 
portance and value than carefully prepared papers, was 
pointed out. 

In the edneation of engineers, courtesy, loyalty and 
knowledge of men and affairs was thought to be too much 
neglected. A high place was given to technical knowledge 
in preparing for engineering work, but this was given the 
place in an engineer’s preparation similar to that of the 
tactics in that of military men. The tactics were import- 
ant, but without the bi*oader strategy necessary to their 
proper understanding and application they were of little 
use. More attention was to be paid to strategy or diplom- 
acy, or else assistant engineers would remain assistant en- 
gineers. Across the water the professions were known as 
engineering, the church, medicine and law. Here the 
order was the law, medicine, the church, and a majority of 
the people did not know what an engineer was. The status 
of engineers in this country was largely in the hands of 


F. W. WEBB’S SINGLE ECCENTRIC VALVE 
MOTION. 

This arrangement of valve motion was designed by 
Mr. F. W. Webb, chief mechanical engineer of the 
London & Noj*th Western Railway, for working the 
low pressure slide valves on his compound locomo- 
tives. The illustration clearly shows the arrange- 
ment, which consists of an eccentric on the low pres- 
sure driving axle, which is left loose and free to ro- 
tate on the axle to a given extent. To the eccentric 
a steel plate is firmly fixed in which a slot is cut of a 
suitable length and concentric with the axle, each 
end of the slot corresponding with the positions the 
eccentric must be in for ‘‘forward” and “backward” 
running. The eccentric is driven round in the re- 
quired direction by a pin or stop fixed in the crank 
cheek next the eccentric and which projects into the 
slot in the plate. 

As soon as the engine is started by the high pres- 
sure cylinders, say in “forward” direction, that being 
the position shown in the illustration, the low pres- 
sure crank moves round, and with it the pin, until the 
latter comes in contact with one end of the slot in 
the plate and carries the eccentric round with it. 
This position will be maintained, so long as the en- 
gine continues to run in that direction, but as soon 
as it is reversed and the wheels are made to revolve 
in the opposite direction by the high pressure cylin- 
ders, the loose eccentric will remain motionless until 
the driving pin in the low pressure crank cheek has 
been carried round to the other end of the slot when 


the top of the head blocks, thus reducing the hight 
of the stand, and also allows of the connection with 
the crank being made on a level with the head rod. 
without any bend or crook in the connecting rod. 
The operating parts are simple and not apt to get 
out of.order, and being raised above the bottom of the 
case, they will not become clogged with snow or dirt. 
The gears are made of steel to reduce wear and in- 
crease their durability. The weighted handle throws 
into position parallel with the track, which is a 
great help to switchmen in yards, and the operating 
crank of the stand has its movement in a vertical 
])lane. Its operation can be of the positive order, 
when locked by means of lever catches, or by their 
use can be locked for either track, main or side 
track as desired. 

The manufacturers claim the following among 
advantages for their stand: first, the crank shaft is 
rigidly supported in the base of the case, and close 
to the line of support thereof on the ties: second the 
construction of the case furnishes a rigid support for 
a horizontally moving shaft, having a vertically 
moving crank, this of course gives a vertically mov- 
ing connecting rod. By dividing the case on the 
center line of the lever and crank shaft the switch 
stand may be easily taken apart without removing 
the target from its shaft. The target is removable 
with the to]) part of the casing, leaving the crank 
shaft and lever shaft in position with their gear con- 
nections. By this construction the case can be taken 
apart without disturbing the connection of the 



WEBB’S SINGLE ECCENTRIC VALVE GEAR. 



the individual members of the profession. The object for 
which engineers should work was a practical one. For 
instance, in roilway work to so build as to admit of 
handling freight at the least cost per ton per mile. Touch- 
ing upon the definition of an engineer the speaker said 
that he should be able to design and execute, as well as 
construct, but the highest quality of an engineer lay in 
the ability to also conceive great works. A specially 
wide field for engineers was in connection with the man- 
agement of railways, the time having passed when engi- 
neers should be exi)ected to become useless to railroads 
upon the completion of their constiiiction. Among the 
influences which had been exerted by the society was 
that in connection with the important work of the ele- 
vation of tracks in Chicago, with which many of the 
members were intinuitely connected, and which was ren- 
dered possible largely by the work which had been done 
by the society. 

Hon. D. P. Phelps, of Chicago, was next introduced 
who gave an address in which the great importance of the 
work of this profession was recognized, and in which 
higher duties than those pertaining to the interests of in- 
dividual members of the society were set forth. Mr. Geo. 
M. Carman of the Lewis Institute, and Mr. Thomas C. 
Roney, dean of the Armour Institute of Techology re- 
sponded in behalf of technical schools. The latter gentle- 
man spoke of the work of the Armour Institute, which 
was engaged in the education of engineers. Being but three 
years old, it had not yet sent out any graduates, but he de- 
sired to correct an impression which seemed to exist in the 
minds of some, that this was merely a manual training 
school. It is much more than that. Mi*. Reynolds followed 
with a report of the publication committee in which the 
plans for publishing the society’s jounial were explained. 
The remaining addresses wete by Messrs. A. Mordecai, 
Isham Randolph and R. W. Hunt, the latter gentlemen re- 
siionding in his characteristic happy manner. Mr. Ran- 
dolph briefly stated the present condition of the construc- 
tion work on the Chicago drainage canal, of which he has 
charge as chief engineer, and he took this opportunity for 
giving the credit which was due to his able assistants in 
the prosecution of the work. The entire evening was en- 
joyable and was such as to inspire the membership with 
feelings of loyalty and enthusiasm with regard to the 
future of the society. 


Tempered steel can be readily drilled with a drill 
of crucible steel slowly heated at its tip to a cherry 
i*ed, and then dipped — but the tip only— into mer- 
cury, the whole drill then being thrown into water. 
There is no need to reheat the drill, but its point will 
be found to be quite hard enough to deal with steel 
tempered in the usual manner. 


the eccentric will be driven in the opposite direc- 
tion. The motion of the eccentric is imparted to the 
slide valve by means of an intermediate rocking 
lever, to one arm of which is coupled the eccentric 
rod and to the other the valve i*od is attached. As 
shown in the illustration the travel of the slide valve 
is constant, but if it is de8ire4 to vary this, it can 
readily be done by a suitable adjusting arrangement 
on one arm of the rocking lever. 


AUTOMATIC GROUND THROW SWITCH 
STAND 


We show by the accompanying illustration the 
Weir Frog Go’s latest design of automatic ground 
throw switch stand. This stand should meet with 
the favor of operating officials, from the fact that it 
sets very low with reference to the track, and is 
especially convenient for yards for which it was de- 
signed. It interferes as little with switchmen as 
any form with which we are familiar. It will be 
noticed that the case of the stand is provided with 
lugs, which admits of a portion being placed below 


target with the target shaft, or the crank with its 
shaft. This stand is thoroughly substantial in de- 
sign, and from the manufacturers reputation we can 
safely say that nothing but first class material is 
used in its construction. 


Station Platforms. 


The hards times which caused the introduction of 
rigid economy in all the departments of the railroad 
service, and which is still being being enforced as 
practical without detriment in any case, although 
business has picked up wonderfully, lias been the 
means of working out quite a saving in the way of 
station platforms, especially at way stations. When 
it becomes necessary to renew a platform, instead of 
using 2 in. pine plank, which costs from $18 to $20 
per thousand feet, engine cinder or limestone ballast 
screenings are used as a substitute, and the cost of 
maintaining is reduced to a minimum. We prefei* 
the screenings, as.they wear better, and when prop- 
erly placed in position and trimmed up, jiresent a 
very neat and attractive appearance. When a pine 
plank platfoi*ra begins to decay it is liable to break 
out in holes, and becomes dangerous to persons get- 
ting aboard and alighting from trains, unless very 
closely watched and kept patched up, but there is no 
such danger to be feared where the screenings are 
in service. 

At a few important stations paving brick are being 
substituted for plank platforms, 
presumably as an experiment. At 
Federal street station, Allegheny 
City, on the West Pennsylvania div- 
ision, the old plank platform which 
is quite an extensive one, is being 
removed and replaced by red brick 
manufactured to order. The di- 
mensions of these brick are 9ix4ix4 
in., and have been subjected to a thor- 
ough test as to absorption, abrasion 
and compression. After the planks 
are lifted, the grounds are cleared up 
a nd leveled, then a layer of gravel is evenly distrib- 
uted to the depth of six inches and tamped: next a 
layer of sand two inches in depth, on which the brick 
are set, and afterwards grouted. Along and parallel 
to the rails, at a distance of about one foot on each 
side of the tracks, a line of sandstone curbing has 
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been constructed so as to hold the paving solidly in 
I)osition, and screenings or cinders will be used to 
trim up between the rails. A portion of this plat- 
form is now in service and seems to give good satis- 
faction. The heavily laden baggage and express 
trucks seem to be as easily handled thereon as on the 
I)ine i)lank. However, the staying and w^earing 
qualities of this platform will be watched with inter- 
est. Before the improvements alx)ve mentioned at 
this station were commenced, the baggage room and 
office was moved thirty feet further east from the 
main building, for the sake of greater convenience 
in receiving and delivering baggage and express 
matter, and give more room for passengers, during a 
rush of business, to get to and from the train shed. 
At the same time a substantial stone wall about four 
feet high was built on line with Penn street and 
back part of the baggage room, from the main build- 
ing to the ice house, a distance of about 100 ft., and 
finished with coping.— H. N. Miller in Roadmaster 
and Foreman. 


In the plans for the Illinois Central lake front im- 
provements in Chicago, described in the Railway 
Review of November 28, 1895, the selection of the 
streets opposite which viaducts would be built was 
stated to be undecided. The question has now been 
settled by agreement between Mr. .1. F. Wallace, chief 
engineer of the road and the authorities of the city 


G. Brackets at bottom of door, including common 
brackets and special safety brackets, to prevent opening 
of door without breaking of seal. 

H. Wedges, shoes, etc., used on bottom of door. 

I. Description of any peculiar construction of bottom of 

J. Description and name of any patent device in use in 
connection with door hangings or fastenings, not brought 
out by preceding questions. 

door where it runs into brackets or on rail. 

Please forward replies to F. H. Soule, general car in- 
spector, N. Y. N. H. & H. li. K., New Haven, Conn., be- 
fore February 20, 1890. 

* F. H. Soule, Thos. Fildes, 

J. J. Casey, Cijas. Waughop, 

W. J. Kobeutson, a. j. Cuomwell, 

B. E. Thompson, Moku. Roberts, 

Committee. 


ALIGNMENT IMPROVEMENTS ON THE PENN- 
SYLVANIA RAILROAD. 


The Pennsylvania Railroad as is well known ,has 
paid a great deal of attention to the improvement of 
its original alignment for the purpose of elimination 
of curves and recently a number of plans have been 
completed for changing the location of the line, 
among which are the following. The present loca- 
tion between Nineveh and (^onemaugh Furnace 
gives a very sharp curve into Nineveh and besides 
the change at this ])oint to smaller curves are to be 
eliminated. ^The contract which covers this work 


12 in. thick as shown in the half section view. The 
other half of this view shows the elevation of one-half 
the portal and gives the maximum cross section of 
the Pennsylvania Railroad ( ’om})any's standard en- 
gines and cars. It will be seen that the tunnel is 
double tracked with tracks at 12 ft. 2 in. centers. 
The rise to the top of the arch at the center is 29 ft.‘ 
Twelve inches is allowed for ballast under the 
center of the ties. . The gutters are 8 ft. deej). 
Beside the large view a sketch is given showing the 
locations of man holes and two views of the man holes 
are also pi*esented. The arches for the man holes 
are of four brick rings for which purpose very hard 
brick is used, and as shown in the section, a wall is 
to be constructed 18 in. in thickness in such cases as 
may occur where there is no rock back of the man 
hole. The rise of the arches of the man holes is 8 ft. 

In the section of line between Portage and Lily 
stations on this same division seven curves are to be 
taken out and the line so sti’aightened as to shorten 
the distance between these two points by 1.11 miles. 
On the Philadelphia division quite extensive changes 
are also contemplated. All the masonry required is 
to l>e founded on solid rock, or piles and grillage, 
and is to be according to the rigid s]>ecifications 
issued by Mr. William H. Brown, chief engineer 
of the road, to whose courtesy we are indebted foi- 
the illustrations which are here presented. The 
bids for this work have been oi)ened and the con- 
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of Chicago. The viaducts are to be built opposite 
Madison, Van Buren and Harrison streets and Peck 
court. 


Freight Car Doors and Attachments. 

The committee of the Master Car Builders’ Association 
on freight car doors and attacjhments, has issued the fol- 
lowing circular of inquiry: To the members of the a.sso- 
ciatiou: Your committee, appointed to report on the lat- 
est improvements and bt^st practice in freight car doors 
and attachments, requests that jmu will co-operate by re- 
plying as promptly as possible to the questions given be- 
low : 

1. Give your experience and the results obtiiincd from 
the use of the different freight car dooi’s in use on your 
road. 

2. What style of door do you prefer — the overhead hung, 
the bottom hung, or other style hung door, and why ^ 

3. What style of door or doors are standard on your line, 
and what are their advantage over other doors? 

Pleiise furnish blue prints, sketch or full description of 
your stiindard door or doors, including end doors and at- 
tachments, covering the following detail : 

A. Size of doors and style of construction. 

B. Style of hangers used. 

C. Style and shape of rail and size of same. 

D. Method of securing rail to body of car. 

E. Locks and their attachments and method of applica- 
tion. 

F. Stops, lx)th front and back. 


also includes taking out two curves near Radebaugh. 
The smaller one of these has a curvature of 8 de- 
grees and 80 minutes. The larger one, an 8 degree 
curve, is to be taken out and a tunnel 2.1(K) ft. long 
is to be substitued. One short 8 degree curve is to 
be taken out and one of 5 degrees changed to one of 
80 minutes. The total decrease in length of line on 
this section is 1-5 of a mile and the saving in curva- 
ture will be 280 degrees. This part of the work is 
on the Pittsburgh division and the illustrations 
herewith show the construction which would be fol- 
lowed in building the tunnel referred to. This tun- 
nel consists of a three center arch of six rings of brick 
with a 80 in. key stone. The thickness of the brick 
lining is 2fi in. The main ])ortion of the arch is 
semi-circular ui)on a radius of 14 ft. fi in. which runs 
into an arc 29 ft. diameter at each side which is 
placed upon a short straight footing with a batter of 
2i in. per foot. 

The mean limit of the tunnel excavation is a semi- 
circle 18 in. from the outer brick ring, and the pack- 
ing between the arch and rock at the flanks is to be 
of earth and stone, which will be placed upon a solid 
grouted filling about 8 ft. high at the lower sides of 
the arch. This grouting is jiierced at intervals 
with a 4 in. cast iron drainpipe which opens through 
an elbow at the bottom into a 6 in. cast iron pipe 
which leads the di*ainage water into the gutters of 
the tunnel. The lower part of this grouting is but 


tracts have been awarded to about a dozen firms. 
The contracts provide for straightening the curves 
on the Philadelphia. Willmington & Baltimore 
Railroad, between Elkton, Md., and Iron Hills, a 
distance of three miles. The new t?’ack will be 
comparatively straight where now it is almost a 
continuous curv^e. Between Leman Place and 
Kurzcis Station a large curve will be taken out, and 
the road bed not only straightened, but moved 
farther north, necessitating an excavation of 800.000 
yards and an embankment of the same size. By 
this change the distance will he shortened one-third 
of a mile. At Mount .Toy the roadbed will be en- 
tirely changed and will pass through the middle of 
the town from end to end. All grade crossings will 
be avoided, and light iron overhead bridges will be 
erected. 


Probably the first attempt to make practical use of 
the great energy of the tides is now being* made on 
the Pacific coast at Santa Cruz. A dynamo, to cost 
about $20,000, is now being placed in position. It 
will be worked by a head of water raised by the tide, 
and the electrical energy thus obtained will Ixj em- 
ployed in lighting the town and driving the street 
cars. That, at any rate, is the idea, although wheth- 
er it can be successfully carried out remains to be 
seen. The apparatus will be completed, and, it is ex- 
]>ected, in full operation, early next month. 
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The latest advices in tlie iron trade show a dead- 
lock in ore, producers believinjr iron will advance and 
not lieinof w'illing to make prices of ore on the present 
basis of iron. The bijj speculating interests of last 
summer are now anxious to force a restriction of iii*o- 
duction in Bessemer, especially with a view of en- 
hancing values in order to stimulate spring buying. 
The general demand in a retail way is good, and the 
prospects are for further expansion. What to do 
with the enormous ])roduction of mill and furnace 
products will soon bo a iiressing question. Thf?re 
are two or three snails to straighten out within the 
next thirty or sixty day.s. Meanwhile big buyers will 
step cautiously, for there are emergencies thi*eaten- 
ing. 


A SUGGESTION which was made at the recent an- 
nual banquet of the Western f^ociety of Engineers by 
President Wallace, noted elsewhere in this issue, to 
the effect that engineers, in order to secure iiersonal 
advancement, should lx? able to conceive as well as 
design and execute work, coming as it does from a 
successsful engineer is specially worthy of attention. 
Also the remark made by the same gentleman with 
reference to the reason why son^e assistant engineers 
always remain assistant engineers is ajipropos. To.s(-- 
cure preferment and advancement a man must show 
himself capable of doing more than routine work. and 
there seems to be a danger among young men in this 
profession of confining their thought so closely upon 
what Mr. Wallace calls the tactics of engineering as 
to shut out the view of the broader and equally nec- 
essary field, which he likens to strategics of the mili- 
tary science. While close attention to the work in 
hand, which corresjionds to the tactics for a subor- 
dinate engineei’, is vei’y necessary to success, there 
is unquestionably a tendency among young men of this 
])rofession to neglect the cultivation of the broader 
fields which alone can qualify them for the manage- 
ment of large enteiqirisesor the undertaking of work 
of considerable magnitude. 


There seems to be no sjiecial good to be gained by 
attempting to define an engineer, but an inspiring 
statement of what a good engineer is was given at the 
banquet referred to in a quotation from an address by 
(Tcneral Francis A. Walker presented in the remarks 
of Mr. T. C. Roney, dean of the' Armour Institute of 
Technology, as follows: “A great engineer must be 
a great man. All great engineers. accoi*ding to the 
testimony of those who knew them, have been great 
men. The greatest engineers of the world's history 
liave been very great men. The responsibilities they 
have had to liear. the choices they have been called 
to make between widely different ways of reaching 
the object sought, the jiortentious consequences of 
any mistakes they might commit, the unique char- 
acter of any imiKirtant engineering work, which 
reduces the value of precedent to a minimum, and, I 
might add, that in a large proportion of engineering 
enteiqirises, it is the faith and courage and enthusi- 
asm of the engineer which carries his constituency 
with him and causes it to 1x5 decided that the work 
shall be undertaken and the means found. All these 
conditions make demands which can only be met by 
men of calm mind, of large views, of highly con.serv- 
ative yet boldly daring tempei*ment.of thorough self- 
mastery. of great power over others. These are in 
])art the gifts of nature: but they are also in great 


the frit it of culture.'* We maybe permitted to 
add that the problem which is to be met by the en- 
gineer is well stated in one of the epigrammatic say- 
ings of the late Ecly B. Cox: -‘Not knowing exactly 
what you want to do or the material you have to do 
it with, what is the best way of doing itV" 


There has lieen a general tendency with those 
whose employment does not necessitate rough work 
of any kind to look down to some degree iqion men 
who are obliged to soil their hands by manual lalxir. 
This is very noticeable in the atttiude which is as- 
sumed by the line officers of the navy toward the en- 
gineer officers, the latter being to a large extent 
hampered in the jiei'formance of their duties by 
the authority which is given to the other officers 
over them. The fight for the rights of the engineers 
has been rather a bitter one and it has tended to pre- 
vent the full appreciation of the imjiortance of this 
importance of this de])artment in the design and the 
operation of the machinery of wai* shijis. New’ con- 
ditions require new’ methods of treatment, and the 
extent to w hich the modern w’ar vessel dejiends iqion 
machinery renders it imperative that the best of men 
should l^ secured to manipulate and control it. The 
mechanical officers have never Iieen ])roperly recog- 
nized. and it is highly important that something 
should 1x3 done to render this branch of the service 
more popular and thereby ^ ]irevent the disasters 
w’hich would follow the employment of inferior men. 
Senator W. C’. Squire of the state of Washington, w ho 
w’as formerly connected wdth the Remington Arms 
( 'omiiany. has taken the first stej) tow’ai*d a solution 
of the difficulty by the introduction of a bill into 
(iongress looking to the increase of the number of en- 
gineer officers and including other leforms which 
tend to place this branch of the service upon a ])roper 
basis. He w^ould establish the titles of captaih. com- 
mander. lieutenant commander, lieutenant of junior 
grade and ensign. These w’ould be equivalent to the 
same rank among the line officers and convey the 
rights and privileges, pay and standing of these 
grades as now* undei*sto(xl. together w ith the author- 
ity commensurate with the responsibilities of their 
positions. The bureau of steam engineering w’ould 
1x3 changed to the bureau of engineering, and the en- 
gineering dej)ai*tment w’ould be given charge of all 
machinery and all mechanical work. The chief of 
the dejiartment would have the rank of reai* admiral 
and he w’ould have two assistants as insjiectors gen- 
erals w ho w ould rank as commodores. While not 
not attempting to discuss this bill in its ])resent form, 
it certainly seems most desirable that the reform 
suggested therein should receive immediate atten- 
tion and that all jxissible encouragement should be 
given to secure competence in the engineer corps. 
A shij) costing three or four million dollars w’ould 
certainly seem to require the highest jisssible jier- 
sonnel of the dejiartment which is held responsible 
for its most vital jiarts, namely, the machinery. The 
government can well afford to exert itself also in the 
direction of encouraging technical schools to offer 
lx3tter facilities for the study of mechanical engineer- 
ing jn-oblems w’hich refer to marine practice, and it 
is to be ho])ed that the effort made by Mi*. Squire 
will not fail. 


The relative merits of the milling machine and 
the planer or shajier are frequently being called up 
in conversation with shop men. and in looking the 
question over it a])pears to be one w’hich might form 
the subject of endless argument, yet the underlying 
])rinci])les upon w hich the decision as to which ma- 
chine is the best to put in foi* i*ertain w’ork are based 
do not necessarily offer great difficulties for solution. 
The planer as a rule c*annot do as ra])id work as the 
milling machine, neither can the latter do all the 
kinds of woi*k and to equally goixl advantages as the 
former, therefore if but one machine is to be furnished 
the planer would probably at this time be the best to 
inirchase. There are very great advantages, how- 
ever, to be obtained by the prosier use of aw ellequip- 
ix3d milling machine, and it is believed -that its 
merits are not as well undersUxxl or as thoroughly 
appreciated as they should be. Proper equipment, 
in this case, involves the making of a large number 
of special cutters, but while these w ill make it a])- 
])ear to be a very expensive machine, for the first few 
jiieces turned out. it sliould be remembered that 
these cutters last a long time under gixxl treatment 
and the larger the number of cutters the larger w ill 
be the field of usefulness of the machine. The great- 
est advantage of this machine is in the ra])idity of 
its work. It has been claimed that milling machines 
have been run up to eighteen inches ti*avel per min- 
ute of the table carrying the work, and in this re- 
spect it is u])on the same basis as the turret lathe. 


Upon both of these machines the limit of cutting 
speed does not seem to have been reached. The Dan- 
iels planer furnished the first example of the a])])!!- 
cation of the princi])le of the milling machine as was 
])ointed out by Mr. Win. Kent at the meeting of the 
mechanical engineers in Detroit last June, and there 
is ample evidence that the milling machine has not 
only come to stay, but that its use will lie more gen- 
eral as its merits become better known. It has Ix3en 
claimed that it is a])plicable only to special w^ork in- 
volving considerable diqdication, but this is not true. 
The fact that work may be so quickly clamped in the 
vise and the propei* cutter set and work done renders 
it one of the handiest machines in a shop. Its oper- 
ation must not be intrusted to Ixiys in order to bi*ing 
out its best results, but rather to experienced men. 
It should be provided w ith enough cutters, and if it 
is w'ell designed so as to stand uj) to its w’ork it wJll 
not be the machine w hich w ill be allowed to become 
the dust collectoi* of the shop. This office w ill be 
much more likely to be filled by the shajier and it is 
very jirobable that the jilaner will eventually lx* 
crow ded out by the milling machine to a considei*able 
extent. 


SPECULATIVE CONTROL OF INDUSTRIAL SECURI- 
TIES. 


It is at least questionable if undue importance is 
not attached to the state of the stock market as de- 
termining the value of railway securities, jiarticu- 
larly when considered from the investment stand- 
]X)int. The fiuctuations of these securities is the re- 
sult of numberless influences. At one time it is a war 
scare, at another a tai'iff bill, again a bond issue, 
and sometimes a iirotracted spell of wet or dry. hot 
or cold weather answers the purpose. Anything that 
can be made an excuse for manijiulating the market 
is seized upon by speculators and made available foi* 
advancing or de]iressing stocks as the case may be. 
and therefore w e hear that this stock is lower and 
that stock is worth more money according to the 
quotations which haiqien for the time being to rule 
in the speculative markets. Meanwhile the roads 
which these securities supposedly i^ejiresent. are 
maintaining their normal condition w holly without 
reference to the ffuctuating figures stated to repre- 
sent the value of the ])roperty: but does anyone sup- 
pose that a road caiiitalized at fifty million dollars is 
actually worth more or less liecause in the course of 
a week the figures marked on the stock exchange 
bulletins indicate a rise or fall of ten iiej* cent, in the 
])rice of its securities. 

The fact is w’e are (ximing to be a nation of gam- 
blers: so much so that a very large proportion of the 
so-called trades in stocks, bonds, grain provisions, 
etc., is scarcely if any removed in prineijile from the 
games which from fear of the law*, are played behind 
closed dooi’s and in back rooms. Were it not for the 
fact of the intimate association lx3tw’een investment 
and speculative deals, there would ])robably 1x3 no 
difficulty in making the law applicable to this as well 
as other forms of gambling. And also w’ere it not for 
the fact of this same intimacy no iiarticular harm 
would accrue to the iiroperties themselves liecause of 
such trading. But w hile the market quotations of 
securities in no respect representor affect actual val- 
ues they are, nevertheless, made use of to practically 
destroy that which honest peo])le have purchased as 
supposedly representing value. Many a fortune in- 
vested in such securities with the object of jiroviding 
for comfort in old age. has been swallow’ed up. not be- 
cause of any decrease in the actual value of the prop- 
erty rejiresented by the securities, but lx3cause spec- 
ulators had so manipulated the property and the 
market as to destroy the value of such securities. 

A more impoi*tant because more influential consid- 
eration. is the effect of these manipulations upon our 
credit abi'oad. Not that speculators are unknowui 
across the ocean or that the peo])leof those countries 
occupy a higher moi*al plane, but so far as industrial 
securities are concerned, shares are held to re]iresent 
the value of the ]iro])erty for which they stand. This 
country is still a borrower and for many years to. 
come will need to look elsewhere for funds wdth 
which to develop its resources. It is to be feared 
however, that if the speculative influences w’hich for 
the past few’ years have grow’n so rapidly and become 
so destructive are much longer allowed to dominatt^ 
investment securities, that lenders abroad \y\l\ 
1x3 much less likely than heretofore to siqiply the 
necessary funds. It is probably useless to expect 
that any radical change in method w’ould lx*, for a 
moment tolerated by the class w’ho now' control the 
markets of the world, but it w ill at least do no harm 
to drop a word of caution lest the sj)e(*ulative mania 
become so controlling as to altogethoj* ]*ule the finan- 
cial affairs of the country. 
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THE JOINT TRAFFIC ASSOCIATION AND THE LAW. 

Nol.withstandin^ the supposedly advouse position 
taken by the Interstate Coinmeree ( ’omhnssioh in re- 
gard to the 1 ii^ality of the Joint Tratti<* AssoeiaLion. 
that orjranization has undertaken to carry out the 
aj^reenient as proposed and may now be said to t)e in 
working order. The immediate result is that at no 
time since the act to regulate commerce went into ef- 
fect have the purposes of that law. .so far as the dis- 
crimination in raU;s is concerned. l)een so completely 
acc-omj)lished as during the past ten days. It is safe 
to say that the published tariffs rates in the territory 
embraced within the organization arc being abso- 
lutely maintained, a condition of things altogethei* 
new and strange. Another gratifyingieature is that 
the situation is accepted by the shipping public with 
the utmost satisfaction, and that the i*elief afforded 
by reason of the certainty of obtaining the best pos- 
sible rate without canvasing the entire list of trans- 
portation lines, is thoroughly appreciated. 

The outcome of the proceedings instituted by the 
<*ommission in connection with this agreement can 
scarcely be considered doubtful. It is not conceivable 
that the railroads in question, having an honest de- 
sire to conform to the law. and having also at their 
command the best legal talent in the country, should 
voluntarily occupy a position amenable to the law. 
It may answer the purj)o.se of the sensational journal- 
ist or the more sensational politician to sneer at the 
profession of a desire on the part of the railroads to con- 
form to the law but such is nevertheless the fact. Nor 
is it necessary to attribute to them any higher motive 
than self-interest. The enforcement of the agree- 
ment determines the line between ])rosperity and 
bankruptcy, nor does that mean that rates are to be 
advanced in any degree: it merely means that those 
who have heretofore profited through a violation of 
the law will now \yo ])laced upon the same ])lane as 
all other shippers. 

No more does the attitude of the (*ommission in 
respect to the agreement necessarily indi{*ate that it 
is hostile thereto,, or that it considers the agreement 
as opposed to the law. Indeed, if it were not so well 
established that the commission is unalterably op- 
posed to “trading,’’ it might be readily inferred that 
the case had been brought with the consent of the 
railroads for the ex])ress purpose of determining the 
inter])retations of certain disi)u,ted propositions em- 
>)raced therein. It is however possible that the com- 
mission considers the opportunity a favorable one for 
ascertaining just how the courts are going to con- 
strue the law. That the agreement savors in any 
sense of a pool or is in any way violative of the fifth 
section of the act to regulate commerce, is scarcely 
worth denying. The pooling })rinciple is altogether 
lacking in the agreement. It is for that rea- 
son that this journal has from the first 
ex])ressed its doubts as to the tenure of 
the association; not that it is believed the ])ooling 
l)rin(;iple should have been adopted in advance of its 
legalization, but that no agreement having for its 
ol»ject the exact maintenance of an equitable tariff 
can long exist in the absence of that element. 


THE LIMITATIONS OF THE CAR FERRY- 

The car ferry although of comparatively modern 
origin, is rapidly developing into an important factoi* 
among the transportation facilities of the country. 
The steamboat as the carrier of merchandise has 
been superseded by the railroads at least in all places 
where the mileage of the two routes approximate 
each other. The car ferry, howevei*, which proposes 
to take on Ijoard the loaded car at one ])oint and de- 
liver it with (contents unbroken at another point from 
which it may continue its jouimey. is in some quar- 
ters lx.dieved to possess sutficient advantages to over- 
come the hitherto regnant j)osition of the railways. 
Whether the attempt will be successful is as yet 
problematical, but enough has Ix^en done to demon- 
strate that the service is ])racticable. dt is true that 
an element of danger and uncertainty attaches to 
this method, and that cars instead of l)eing safely 
delivered at destination are liable to find a perma- 
nent resting place beneath the water (as was the case 
during the past few days where the cars during a 
storm broke away from their fastenings and went 
overboard), but the percentage of loss from this 
cause may not greatly ex(.‘eed that which attaches to 
railway transportation, and is therefore of on ])a4*- 
ticular moment. 

The real ])roblem in the case is the point of dis- 
tance at which this service ceases to l)e profitable as 
com])ared with rail transportation. As at present 
employed, the service covers in one instance a dis- 
tance of over two himdred miles in dii’cct competi- 
tion to and with no material saving of distance over 
the (*om])eting rail lines. In this case the experi- 
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m^nt has not ibeen sufficiently long to demonstrate 
its profitableness, butthe'att-empt is at least signifi- 
cant. The question is ev'idently one* of “handling.” 
In other words, if it shall be found cheaper, all 
things considered, to transjx^rt a given numlxjr of 
loaded cars over an intermediate portion of a through 
route than to break bulk and handle the i)i‘ 0 ])erty 
twice over the same I’oute, the car fei*ry may i)ossi- 
bly succeed. It must be remembered, however, that 
such a ferry <*annot be loaded to its full ti'ansj)orta- 
tion ca})acity. and that the waste of cargo room must 
be taken into account in determining the question. 

rhei‘e is anothej* feature not generally understood 
which must also l>e considered in this connection. 
In the mere matter of movement expenses it is prol>- 
ably safe to say that it requires a greater amount of 
energy to propel a given weight through the water 
than it does to move an equal weight over a railroad 
at the same speed. That is to say. given a thousand 
tons loaded on a steamlx)at and the same weight j)ut 
into cars, the actual expenditure of force necessary 
to move them both at the rate of ten miles i)er hour 
would be less for the cars than foi‘ the steamlx)at. 
This fa<*t accounts in large measure for the displace- 
ment of water by rail transportion: probably, it is 
safe to say that added to the element of time it alto- 
gether accounts for this result. It is to be feared, 
therefore, that any considerable extension of the car 
ferry experiment is not likely to succeed, if inaeed 
some of the i)resent actual and projected lines will 
not of necessity l)e discontinued. For across-the- 
lake service, where distances are not too great, it 
may answer a valuable pur])ose, but as a factor to take 
the place of practicable rail transportation it will 
]>rolxibly never lx? found serviceable. 

: i — = 

! SEATING SURFACES AND CRATE AREAS. 

It I has been well said that the question of the 
pro]]ier j)ro]K)rtions of grate areas is a liv'e one among 
railway men to-day. It is one of the matters alx)ut 
which every mechanical officer has his own opinion, 
but it is admitted by nearly all of these men that al- 
most nothing is known as to the relative values of 
different arrangehients of the heating surfaces which 
must Ix? i)rovided for taking up this heat generated 
by combustion and transmitting it to the best advan- 
tage to the water in the Ixnler. The problems con- 
nected with the boilers of locomotives are without 
question among the most important with which me- 
chanical railway :tnen have to do at the present time. 

It ranks very near in importance to the hauling of 
more cai*s per train and the improvements ex]XiCted 
in the loading of trains. It is therefore most sin- 
cerely to be desired that the investigation of the best 
design for locomotive Ix)ilers should he pursued u])on 
a logical and comprehensive plan fjorn which some 
reliable information might lx? obtained to form a 
foundation for attacking the problem from a correct 
engineering standpoint. It is at j)re8ent admitted 
that the l^est stationary and marine lx>iler practice 
has outstripj)ed the best which has been attained 
concerning locomotives in thin J'espect. and the vast 
interests which would lx? affected by better use of 
fuel upon our railways rendei* it imi)erative that 
more satisfactory information ap])I>ingto the boilers 
used under the conditions which obtain in this coun- 
try should 1x3 had. The investigations which must 
1 m 3 made will be expensive but the game is worth a 
very expensive candle. 

The differences of opinion upon this subject have 
Ixien specially exemplified in recent designs of loco- 
motives in use upon two imjxjrtant western i-oads. 
and while the large and the small grate areas are 
t^ach vigorously defended and while there are ap])ar- 
ently excellent reasons for taking sides with either 
party, no one seems to hav^e the hardihood to express 
an unqualified approval of the position of eithei*. 
The fact is that we do not know enough 
about the merits of either case. It was 
))ointed out in the excellent editorial statement 
of the grate area matter in the latest issue of 
The lioihcay M((ster Mechanic, (see oui* issue of 
last week) that it will not do to neglect 
the effect of the heating surface upon the hot 
gases from the grates, and that be the g!*ates large oi* 
small, the heating surfaces must not lx? left out of 
consideration. It is perhaps equally necessary to 
secure an arrangement of these surfaces which will 
lx?st enable them to absorb the heat both in the fire- 
lx)x and in the tubes. 

In this connection it is impoi*tant to know what the 
i*elative values of the different arrangements of the 
fire-box heating surfaces are. In the com])arison Ik?- 
tween th^ Ixnlers of the Chicago. Burlington & 
(Quincy Columbian engine, illustrated in our issue of 
December IT, and that of the Chicago A Northwest- 
ern. descrilxHl in the issue of November 2. it is not 
sufficient to say that the former design has a total 


heating surface of fifteen hundred eighty square 
feet and the latter has three hundred twenty-foui* 
square feet more than this. Neither is it proper to 
compare the fii-e-box beating surfaces and say merely 
that while the Chicago, Burlington & Quincy engines 
has one hundi-ed eighty-seven and foui*-tenths square 
leet, the Chicago A Northwestern engine has one 
hundved eighty-eight and one-tenth square feet. Ink- 
ing i)ractically the same in both. The afrangement 
of these surfac’es probably 'has much more to do with 
theii- efficiency. than i^ realized, and while not ])rob- 
able it is possible that the foi-m of the fii*e-lK)x of the 
( hicago, Burlington tS: Quincy engine whereby the 
sides are sloped inwardly may offset the advantage 
of the difference in the total heating surfaces. 

This subject occupies the attention that it does at 
the present time owing to the j)aper on wide fire- 
lx)xes presented lx3fore the Western Railway Club 
by Mr. . 1 . Snowdan Bell, and as the memlx 3 i*s of this 
club are j)erhaps the most interested, it would 
seem to Ik‘ desirable that the club should take the 
matter up again, in the foi*m of a si)ecially ])re]xired 
discussion with a view of afterwai*d ari*anging a ])lan 
for a series of tests looking to the establishment of 
some reliable data. It is thought that with two lo- 
comotive testing plants conveniently at hand, that it 
should not be difficult to arrange this, and no more 
])i’ofi table work can 1x3 done by this club at this time. 
The tests should include the investigation of the de- 
gree of completeness of combustion at different rates 
of fuel burning and the relative values of the differ- 
ent heating surfaces should also lx? determined. 


Correction Notice. 


Oui* attention has lx?en called to an error on page 7 
of the issue of last week in the closing jiaragraph of 
.-the thirty-four-foot combination stock and coal car. 
built by the Madison ( ar ( hmpany for the Choctaw. 
Oklahoma & Gulf railway. The truck lK)lsters are of 
the standard pattern of these works, and not of the 
. Schoen type as stated. The illustration of the truck 
shows the lx)lster used. 


THE Q. &, C, COMPANY. 


The many friends of the A (’.Company (and 
their number is legion) will lx? rejoiced to learn 
that the receiver has lx3en discharged and that the 
(‘ompany has resecured* control of its business. 
Although the conditions necessarily attaching to a 
i*eceivei*ship have made the conduct of the busi- 
ness somewhat difficult, the comi)any has ]>aid all of 
its obligations in full with six per cent interest added 
and “comes into its own” again with if possible ad- 
ded luster to tlj'e enviable rejnitation for fair dealing 
already ]X)ssessed by it. That it was able to imll 
through with such credit during a time of unusual 
de])ression is sufficient of itself to ])lace the (?OTn])an v 
in the front rank. 

The Holding Power of Lag Screws. 


Some time ago I made a few experiments on the 
holding ix^wer of lag screws, the result of which is 
given Ijelow. ho])ing it may lx* useful for some of the 
readers of the American Machinist, says a writer to 
that journal. The holes wei’c lx)red by a common 
car]X?nter’s bit in 8 in. square logs, and the screws 
jmt in same as would lx* in common j)ractice, and 
they were pulled out by the use of an Olsen testing 
machine: 


Diam- 
eter of 
s«*rf*w. 

Diam- 
I'ter of 
bit. 

Length of 
thread 

.’^crewed into Kind of wood, 
tlu* wood. 

The load at 
whicli screw 
pulh*d out. 

% in. 

^in. 

A in. 

Sjiriice 

.'i.iHiO lbs. 

In. 

ll-llJ in. 

'1 ill. 


5.‘H)0 lbs. 

"8 In. 

^4 in. 

in. 


((.non lbs. 

7b in. 

in. 

5 in. 


iMKKi lbs. 

^ in. 

U in. 

5 ill. 

. Cliesiniit 

»,5nn lbs. 

ill 

% in. 

4>4 in. 

Spruce 

T.iinn 11)8. 

^4 in. 

% in. 

4?2 ill. 

Pitch pine 

h,:kk) Iba. 

% in. 

Vt in. 

i in. 

Spruci* 

6.0 <0 lbs. 

Vi in. 

% in. : 

ibi in. 

*• 

:i500 lbs. 

% in. 

5-16 in. 

2 In. 

*• 

lbs. 

h in. 

:{-]6in. 1 

I in. 

*• 

700 lbs. 


The experiment seems to indicate that there is m» 
advantage in using too small a bit when boring holes 
for lag screws. For instance, the A st?rcw required 
full as much force to pull out fj’om out from a 5 
liole as it would take to j)ull out of a i hole, 
although it is a great deal easier to ])ut the s(;rew 
in after a f bit than it is aftei* a i bit. and it is cer- 
tainly work sj)ent in the wi*ong direction to use a hit 
smaller than the core of the screw. 

By s])litting the block and examining the wood 
around the screws it will be found that when too 
small bits are used the fibers in the wood around the 
screws are crushed and destroyed. but when thei*ight 
size bit is used the thread in the wood around the 
screw looks clean cut. the texture of the filx*rs is pressed 
and the fit in the wood on the screw resembles the 
ap])earance of a nut on a lK)lt. 

When the A screw was .screwed into a f hole its 
full length of thread, oi* J in., it required a force of 
D.iHH) lbs. to ])ull it out: therefore it is safe enough for 
any temporary job under a steady stress to lift one 
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ton in a ^ lag screw, as this gives about 4 as factor of 
of safety in pulling out of the wood, and there is no 
danger of puUing off the screw itself, because at 
the place of the core where it could break it is about 
in. in diameter =0.^17 sq. in. area. 

Assuming ultimate tensile strength to be oO.CKK) 
lbs. per square inch, the breaking load would be 
50, (KK) X 0.37 = 18,500 lbs.: thus there is no dan- 
ger at all of the screw itself breaking foi* a load 
of a ton. P. Lobhen. 

Fitchburg, Mass. 


THE OHIO LOCOMOTIVE INJECTOR. 


The accompanying illusti'ations show the general 
appearance and also the details of construction of the 
Ohio locomotive injector, which was placed on the 
inarket a few years ago. From the success it is meet- 
ing it would appear that it is making an excellent 
reputation for itself. It is a lifting injector and made 
in two types, one having a screw and the other a 
lever attachment for starting. The body of the in- 
jector is made in two parts which are bolted together, 
and can easily be taken apart for cleaning. The 
greatest trouble with all classes of injectors (‘omes 
from the liming up of the condensing tube and the 
delivery tube (marked 18 and 19 in Fig. 2). It will be 
noted that these tubes are screwed to the line check 
and so constructed that they can be removed with an 
ordinary monkey wrench without distui’bing the 
other parts of the machine. It will also be noted 
that the intermediate tube 17, is held in place by the 
body of the injector when screwed together. The 
importance of this construction will be understood 
when it is noted that all these tubes can be removed 


THE ANNUAL COST OF A FREIGHT CAR TO 
ITS OWNER. 

' Although the late ballot of the American Railway Asso- 
ciation did not receive the 75 per cent of car ownership 
necessary to adopt the per diem plan in place of the mile- 
age system next January, yet the fact that it commanded 
a majority shows very clearly that it is only a question of 
time; of a few years, or months even, before the present 
system Avill give way to the per diem idan of settling for 
car service. Ever since this reform w’as first broached, by 
the late William P. Shinn (as far as I am aware), it has 
possessed the vitality of a true and necessary thing. First 
making making its appearance among bodies of railroad 
men in the Car Accountant’s Association in Richmond in 
1S84 in a resolution offered by the late Mr. E. G. Stpiire of 
the Chicago, Burlington & Quincy, at wdiich time its ad- 
vocates could almost be numbered on the fingers of one 
hand, it has moved forw ard, w ith but occasional backsets, 
until w'e now' find one-half the roads and a majority of the 
car ow’nership anxious for its adoption. It seems to have 
escaped the quagmires of the mongrel system of a mixed 
per diem and mileage which at one time threatened it, 
and is likely to be established largely on the lines laid 
dow’ii by Mr. Shinn, of a straight per diem, saving only 
the rate in w’hich he appears to have been entirely w'rong. 
The rate to w'hich opinion has constantly gravitated and 
which the present paper w ill seek to reinforce, having been 
first advanced by Mr. O. Chanute, chief engineer of the 
Erie Railway, in a communication to the American Society 
of Civil Engineers, in October, 1883, w'here he proposed a 
rate of 25 cents a day, in opposition to Mr. Shinn, w'ho 
claimed it should be a very much higher figure. 

There can be no doubt that the rate eventually adopted 
must closely approximate the cost of the car to its ow'uer, 
which it is even more the interest of the car renter to 
pay than it is for the car ow'iier to exact; for w'e can be 
very sure that no man or set of men w ill build cars for 
othei*s to use at a loss to themselves, so that if for any 
reason they do not receive their full value as rental they 


equipments of roads w'ith which we are brought more im 
mediately in contact, enables us to fix the annual cost per 
car of these repairs within narrow^ limits, it should be 
borne in mind that minute accuracy in this re- 
spect is neither attainable nor desirable. The gen- 
ally dowmw'ard tendency of the cost of materials and the 
use of improved machinery tend, on the one hand to low'er 
the original cost and the annual cost of maintenanc-e, while 
on the other the introduction of improved appliances, such 
as air brakes and automatic couplers tends to increase the 
cost of both these items. Besides in an extensive country 
like ours, it by no means follow’s that a price w'hich is ex- 
act for Penn,sylvania is equally true for Georgia. I shall, 
therefore, content myself w'ith giving a general, round 
figure like the percentage on the first cost of the car, 
which w'ill be equally applicable for box and flat cars ; fig- 
ures which have been arrived at from as careful a consid- 
eration as I have been able to give the subject through a 
number of years and which I am satisfied no experience 
in the immediate future w'ill materially change. 

If W'e have the opi)ortunity of comparing the repairs of 
an individual car equipment, such as a fast freight line, 
for instance, w ith the repairs of the cars of the railroad 
over w hich it runs, after making the proper correction in 
the latter for the repairs of its ow'ii cars on foreign roads, 
W'e shall probably be surprised at first at the apparent dis- 
crepancy betw'een the two. Thus a box car equipment of 
an individual ow’iier w ill cost for a series of years betw'een 
r^5 and :?50 per car per year, w'hile the cars of the railroad 
w ill run from to !^7(), accoi’ding to the proportion of 
low'er priced cars than box cai*s w'hich the equipment may 
contain. What is the cause of this difference? 

On examining the list of items w'hich are charged into 
the account w e shall find that the diffei’ence arises, not 
from there being any real difference in the cost of repairs, 
but from the fact that a number of items (running re- 
pairs) are charged into the account “Cars— Repairs of 
Freight,’- w'hich are ahvays paid by the road running the 
car and are never charged to the foreign car owner. But 
as they appear in the railroad account they w'ill be in- 



for cleaning without disturbing the pipe connections 
This facilitates the cleaning also any necessary re- 
pairs. It is claimed that the w'earing quality of these 
tubes is very good, and that metal specially ])repared 
is used in their construction. 

The starting of the injector is reduced to practi- 
cally one movement, and is accomplished by the lever 
8, W'hich is drawm back xintil the resistance of the 
lifting tube is felt and allowed to remain in this posi- 
tion until water appears at the overflow' 7, when the 
lever is draw'n back as far as it will go. In stopping, 
the lever is merely pushed back to its normal posi- 
tion, and the quantity of water needed is regulated 
by the valve 27. For using the injector as a heater 
the overflow' valve 24 is closed, and the lever draw'n 
back until resistance from the lifting tube is felt, at 
which point it is then allow'ed to remain. 

One of the most important points in any injector 
is that of reducing the quantity of live steam neces- 
sary for producing a given flow', and it is claimed for 
this injector that it w'ill give the maximum capacity 
and greatest efficiency in this direction. It is further 
claimed that it is absolutely reliable in starting un- 
der all conditions: and w'hile the greatest care has 
been given to this point in the design, the additional 
])i*ecaution is taken of thoroughly testing every ma- 
chine before it is shipped. It is also claimed that 
the machine has a w'ide range of capacity, and can 
be graduated so as to supply the proper amount of 
water for running the locomotive light or for haul- 
ing its maximum load. 

The machines are made in tw'o styles, one being the 
Ohio standard and the other the Pennsylvania stand- 
ard. The dimensions and construction are such as 
to enable it to interchange w'ith the other principal 
injectors in use and can be substituted for any of 
them with no expense for attaching. The machinery 
and tools of the plant at Wadsw'orth, O., w'here the 
machines are being manufactured, are said to be of 
the latest and most perfect design, which goes a long 
way toward ensuring good w'orkmanship. Mr. Frank 
W. Furry is general manager of the company, and 
has an office at 1302 Monad nock block, Chicago. Mr. 
Furry will be glad to give any desired information 
regarding the machine, and w ill also give testimon- 
ials from some of the largest roads in the country. 


W'ill exact it in some other way; otherw'ise, car ow'iiinr 
not being an eleemosynary institution they would ’ 
let the cars go beyond their ow'n control. It is the aim of 
the present paper to enumerate more precisely than ix)s- 
sibly has yet been done the various elements w'hich enter 
into this cost, to show' w'hat i)ortions of them should be 
taken into account in fixing the rental, and finally to fix 
w'ithin narrow' limits the rate that should be attached to 
each item. 

As some of the conclusions I shall draw' will, I feel 
quite sure, contravene opinions ordinarily held, even by 
many w’ell infomied on this subject, I am obliged to ask 
the i)atience of my reader in traveling over w'ell worn 
ground, as it is only by making sure of every step that I 
can hope to make myself clearly understood and secure a 
concurrence in the views I am about to express. 

What do W'e mean, in the first place, by the cost of a 
car in this connection, frpm which w’e are to deduce the 
annual or daily rental. I mean by this all the additional 
expenses w'hich a railroad company or individual w'ill 
incur by reason of ow ning and running the car, over and 
above w'hat it would have to pay out if the car w'as fur- 
nished and maintained w'ithout change by someone else. 

Let us see of w'hat items this expense consists and into 
which it naturally divides itself, ac^cording to the w ay 
that railroad accounts are kept. They may be enumerated 
under five heads: 

1. Repairs (Wear and Tear). 

2. Renew'als (Depreciation). 

3. Repail's of car shops and machinery, including the 
rental of same w hen actually paid, or the interest on the 
capital invested in them w'hen ow'ned. 

4. Salaries and office expen.ses of employes engaged in 
keeping track of the cars and settling for their use. 

5. Taxes. 

These five items, 1 believe, w'ill be found to embrace the 
total outlay of the ow ner. If the car is rented he must of 
course receive 

(). Interest on the first cost or capital invested in the car. 

And the amount of the rental (provided it is sufficient 
to cover the above expenses) w'ill determine the rate of 
interest he receives. 

I shall now' try and fix the amounts w hich w'e should 
affix to each of these items. The first tw'o items, repail's 
and renew'als,are almost alw'ays kept together, no attempt 
being made to separate them, and they form the bulk of 
the account “Cars— Repairs of Freight” of the Interstate 
Commerce Commission classification. (14) Now', although 
this account has been kept for years by the various rail- 
roads and car ow'ners, and the figures that have been pub- 
lished from time to time of their experience, together w'ith 
the closer know'ledge w'hich comes from the study of 


eluded in cost of repairs of the railroad cars unless w e 
take pains to sift them out. 

The matter is alluded to here, first, to emphasize the 
fact that W'e must always be careful to know’ in any ac- 
count of car repairs w'hether the running repairs are or 
are not included ; and second, to point out that these re- 
pairs can form no portion of the per diem charge, since 
they are alw ays paid by the road using the car, as user, 
and never charged to the ow ner of a foreign car. Briefly, 
these running repairs consist of repairs to cars damaged 
in w recks or derailment, the w'ages, tools and supplies of 
car insiiectors, and such other items as may be agreed 
upon from time to time betw'een roads and embodied in the 
M. C. B. rules. See further M. C. B. rules 7, 8 and 9 and 
the interstate classification accounts (14). 

The amount of the running repairs are supposed to de- 
pend upon the mileage made by the c^ir as the most con- 
venient measure, and are said on competent authority to 
equal one-fourth cent per car per mile. While this may 
be true for a mixed equipment of box and gondola or coal 
cars, in the opinion of the w riter one-fifth cent will pay 
the running repairs of box cars, but the matter is of no 
consequence here since they are especially excluded from 
consideration as forming no part of the i)er diem cost to 
the owner of the car. 

So far then I shall assert as capable of abundant proof 
that the sum of the first tw’o items w hich enter into this 
account, the w ear and tear (so called by me to distinguish 
it from repairs, w'hich contain running repairs and renew - 
als), plus the depreciation equals nine per cent of the cost 
of a car yearly. That is to say, if a car cost ^>00, this will 
amount to $45. 

Conii)are on this subject a very interesting paper 
printed by Mr. E. C. Spalding, October, 1886, where the 
average repairs of some 648 box cars are found to be $44.- 
70 per year. In this case I suspect the running repairs 
are included and the renewals left out, as is clearly the 
case in an article in February Guide, w here the amount 
is given as $43. The depreciation being nearly equal to 
the running repairs causes the apimoximation of the,se 
figures to the one I have given. 

It is often desirable to know' the depreciation of the car 
separate from the repairs, and as it is a matter capable of 
calculation I here i)roceed to indicate how' it is to be ob- 
tained. By depreciation I mean the certain sum of 
money w hich, if laid aside yearly, w'ith simple interest 
added, w ill be sufficient to build a car of like value w ith 
the original w hen that is w'orn out. The rate per annum 
of the depreciation depends uix)n, first, the average life of 
cars; second, the value of the scrap from the old car; 
third, the rate of interest w hich can be got for the fund 
that is laid aw'ay. 
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Taking the average life of a car at thirteen years, the 
rate of interest at 5 per cent, and the value of scraj) at 10 
per cent of the cost of the car, equal to for a $500 car, 
and we shall find that the yearly depreciation is equal to 
5 i)er cent. This practically agrees with the M. C. B. 
rule of 0 per cent per year up to 10 years. 

We then have fixed the first two and most diffiiult 
items of our account as follows: 

For a car costing $500 : 

First, wear and tear per year, four per cent 130.00 

Sceond, depreciation p<'r year, five per cent 35.00 

$45.00 

W hile the depreciation is constant the wear and tear 
varies, being next to nothing for the first three or four 
years, then increasing up to the time when the car is gen- 
erally reixiired, when it falls off again. 

For interesting matter on this subject see the pai)er of 
Mr. Spalding, before referred to. 

The distinction between running repairs and wear and 
tear must here be borne in mind. Many items of running 
repairs are constant, being as much for a new car as an 
old one. Unless this is remembered the reader will 
hardly fully agree with me. 

The third item, repairs of car shops and machinery, is 
often. I may .say almost always, omitted from a considera- 
tion of the annual cost of the car, but it clearly should be 
included, since a private car builder or repairer would have 
to take it into account in estimating his exixmses. I have 
practically no data on this point, further than that it has 
been customary in times past to add ten i>er cent to bills 
for work done for outside parties as compensation for use 
of tools, etc. This is probably somewhat more than the 
actual cost, and as it w ould amount to $4.50 per year on 
$45 I will make it $4 or eight mills on each dollar of the 
original cost of the car, which cannot be far out of the way. 

The next item is too .small to put any figures to. five or 
ten cents jx^r year at most would cover it, and the only 
object in putting it down was to make the enumeration 
complete. 

The last item, taxes, is also generally omitted from the 
account, although it is popularly thought that taxes are 
only one degree less certain than another event w hich it 
is to be presumed w ill hapixm not only to cars but to the 
individuals who write about them. It may not be im- 
proper here to call attention to the fact that while the 
public wants cars badly the same people enceurage ( ?) tlie 
building of them by putting a tax on them as soon as built, 
which tax the railroad conq)any, per force, puts again 
upon the shipper in the shape of higher rates for tran.s- 
portation : and .so the mill goes merrily round. The 
amount of the tax on equipment appears to be about eight 
mills on the dollar. 

We are now' prepared to gather our results together, 
and the amounts w'hich the percentiiges give for both box 
cars and gondolas are given below' : 

Box cal’s Gondolas. 

. . ('osting $500. $4.50. 

1. Wear and tear p(‘r year. 4 per cent .$30.00 $ls.()0 

3 Depreciation, 5 piT cent 35.00 33.5() 

, $45.00 $40..50 

.1. Repairs of shops, eU*., 8 mills 4.00 3.00 

5. Taxes, H mills... 4.00 lUiO 

$5;i.OO $47.70 

0. Interest on cost, 6 per cent .30.00 37.00 

$8)1.00 $74^ 

If the car is 30 days in shops each year, on an average, 
and I am led to think that is about right, there is .‘145 days 
.service in it which at 35 cents per day gives $80.35. 

It only remains to add in conclusion that in the above 
the wu'iter merely speaks his ow'n mind and is solely re- 
sponsible for the facts and opinions advanced above. — 
(Edmund Yardley in the Railway Eipiipment Guide. 


Amendments to the Act to Regulate 
Commerce. 


The favor with which the various ainendinents to 
the act to regulate commerce suggested by the Inter- 
state C.’ommerce Commission have been received by 
the more thoughtful of the business men of the 
country, is w^ell illustrated by the subjoined letter 
from a prominent lumber shipper of Chicago. Mr. 
(’has. W. Wells w riting from Pasadena, ( ’al., says: 

One of the most important questions that w ill come be- 
fore congress during this session will be the relation of 
the government and the railroads. It has been eight years 
since congi-ess first undertook to regulate the operations 
of interstate roads, and the study of these yciirs has done 
little more than show' the difficulty of the w ork then un- 
dertaken. Tho act of congress to regulate commerce be- 
tw'een the states, commonly know'n as the interstate com- 
merce law', w'as the response to a popular and very general 
demand that the government take some action to prevent 
abuses that had grow'ii up in connection w'ith the rate 
making pow'er, w'hereby certain localities, or certain indi- 
viduals of the same locality, w'ere given undue advantage 
in freight charges. The right of congress to regulate com- 
merce betw'een the states is clearly given by the constitu- 
tion. The necessity of such a law% not only to protect the 
people from unreasonable rates, or unjust di,scriminatiou, 
but also for the conservation of the railroads themselves, 
is becoming more and more ajiparent every day. In fact, 
the operation of the present law' tends to show that mini- 
mum rates are as necessary to protect the security holders 
as maximum rates are to protect the shipi)ers. The aver- 
age chaise per mile for the transportation of passengers or 
freight is extremely low. and yet it is a curious fact that, 
w hile the charge for transportation in this country is but 
one-third to one-half the charge for a like service in 
Europe, the rates of freight in some sections are so high as 
to be almost prohibitive, and this, too, in the thickly set- 
tled sections of the country. It is this ineiiuality of rates 
that seems to be the gi’eatest present evil, and one w hich 
as yet, the railroads themselves have lx*en unable to 
handle satisfactorily, .so that it would appear to be abso- 
lutely necessary to have some controlling pow'er outside 
and independent of the roads themselves. 

The intention of the interstate commerce law' was 
good. That its results has been largely a failure is 
due partly to the vastness and com])lexity of the sub- 
ject in hand and the inex|x‘ricncc of the framers of the 


law', but more becau,se, instead of enacting a general law. 
creating a commi.ssion on just and staple principles, and 
jilacing the w hole subject under their control, they under- 
took to make certain specific acts of raihvay operation 
unlaw-’fiil. It follow'ed, as the logical sequence, that all 
acts not specifically declared to be unlawful were jier- 
mitted. They created a commission to carry out the jiix)- 
yisions of their act, but did not give it authority to enforce 
its decrees. The commission was formed oii lines that 
are not in .strict accord with the spirit of equity. The 
le.sult has been constant friction betw'een the commission 
and the railw ays, suspicion on lK)th sides and but little 
leal jirogress. Ow'ing to the jiublic character of raibv'ays, 
in dealing w ith this problem three parties must be con- 
sidered— the government, w hich is the people acting as a 
vyhole; the public, the people in their individual capa- 
cities, and the raili*oads themselves. While the railroad 
and the shi])per are most immediately concerned in each 
separate transaction, the fundamental and controlling 
iww'er must alw'ays Ixi the government ; and this applies 
not only to the making of rates but to the pi-otection to 
the property as w'ell. To obtain the best results, the 
right of all interests must be fully protected— of the rail- 
roads as W'ell as the shipixn-s. To he just recpiires a full 
knowledge of the subject in hand, as w'ell as the honesty 
of i)ur|x>se; .so it would .seem that the railw ay commissioii 
should be conqiosed of repre.sentatives of the shijiping in- 
terests, the railways and the government. If a com- 
mission of nine members were to be aptxiinted by the 
president — three on the nomination of the shiiiiiing in- 
terests. who w'ould know' the demands of trade : three on 
the nomination of the railw'ay.s, w ho w ould know' of the 
ability of tlie i*oads to meet these demands, and three on 
the nomination of the supreme court, w ho w ould know' if 
the agreements that the rei)re.sentative.s of the shii)|Mn*s 
and railw ays might reac-h conformed to the law' of the 
the land— it is highly jirobable that better results would 
be obtained than under the jiresent arrangements. The 
commissioners should hold office during good behavior. 

Under such conditions it would seem proper to leave all 
details as to rates and method of operation, including the 
“long and short haul” clause and the “anti-pooling” clause 
to the discretion of the commi.ssion. I'he commission 
should have final authority in all rates, both passenger and 
freight. In this respect its decisions should have the 
force of a federal court. No charter should be granted 
for the construction of any new' road w ithout the ajiproval 
of the conmiission. This country is to-day burdened by 
unnecessary roads that do not now' pay and* mav never pay 
that W’ere built simply to enrich some construction com- 
pany. In this connection it might be well to make it crim- 
inal offence for any officer or director of any road to be in- 
terested in any w ay in any contract made by tliat com- 
pany. Although the pre.sent crommission has not found it 
possible to accomplish w hat w'as exjxjcted, it has rendered 
very valuable service in the statistics it has .so carefully 
collected. These statistics deseiwe careful study. Thev 
w ill soften many harsh judgments quite generaliy enter- 
tiiined against the railroads, and go far toward more equit- 
able and permanent settlement of the railwav problem. 
These figures show' that, notwithstanding the many faults 
the railroads have been guilty of. this country has the 
best railw'ry service in the w orld ; that the charge for both 
passenger and freight transportation is the lowest in the 
w orld ; that the w ages paid are the highest in the W’orld ; 
that the interest paid on the capital invested is less than 
that paid by European roads, being slightly less than 
per cent. This is not a large return, and any ra,sh or ill- 
advised legislation might materially reduce even this low 
figure. T>3gislation, to be just, must protect tho.se w’ho ow n 
the railroads as w’ell as those w’bo use them. 


NOTICES OF PUBLICATIONS. 


1 KOin.E.MS l.N THE UsE AND AdJTST.MENT OF ExgINEEHINO 
Instruments. Form for Field notes; General instruc- 
tions for extended Student’s Surveys. By Walter 
Loring Webb, C. E., A.ssistant Professor of Civil En- 
gineering in the University of Pennsvlvania. Sixtv- 
four pages, bound in morocco, with* leather fiap in 
ixicket book from. Published bv John Wilev & Son 
Price. $1.(K). 

The author says that this book is the outgrow th of diffi- 
culties experienced by him in teaching the first elements 
of instrumental practice to engineering students. It w'as 
jirepared in order to enable all the students of a party out 
for in.structions in the field to obtain the best advantage 
fi-om the work of the instructor. The jiroblems are de- 
signed to keeji each student busy at some definite w’ork for 
for w hich he has instructions and explanations, so that 
he may employ his time to obtain a thorough understand- 
ing of the common instruments used in engineering w'ork 
by the time he is ready for more advanced work. The 
students attention is specially directed to the precision 
w hich it is necessary to secure w hile doing the work in 
order to obtain the final results w'ith the retjuired degree 
of accuracy. 

The book is not intended to take the place of a text book 
on surveying, but it is rather a supplemental work to be 
used to enable many students to get the most jxissible as- 
sistance fi-om one instructor. Some local allusions occur 
in the book, as it w as prepared primarily for the use of 
students of the University of Pennsylviinia. but the.se 
also have general ajiplications. The pi*oblems given, if 
in-oi)erly worked out, will add greatly to the store of prac- 
tical know'ledge of the students, and tlie selection of work 
has been made w ith this practical value in view’. Sjiecial 
attention is given to methods of taking notes. The ])rin- 
cipal subjects treated are as follow’s : Linear measure- 
ments, chain urveying, compass and level p^actice. tran- 
sit and plane table practice, w'ork w’ith the sextant, bar- 
ometer, iwlarplanimeter and pantogi-ai>h railniad suiwey- 
iug w ith curve w ork. ci*oss-sectioiiing and setting slojx^ 
stakes, probable error, and finally notes on the manage- 
ment of a students' railixiad survey. This includes the 
reconnoissance, preliminary suiwey and Icx-ation survey, 
with the best methods of keeping notes. Diagrams are 
show’n in connection with the notes. 

The little book is w’ell planned and arranged, is concise 
and clear in statement, and seems to fulfil the object of 
the author in an admirable way. Its .sti-ong iK>int is in 
the lUTiblems involving the common engineering instru- 


ments, and the book seems to be w ell adapted for the us 
of othei-s as w'cll as students. 

Engineering Contracts and Specifications. Including 
a Brief Synopsis of the Law’ of Contracts and Illus- 
trative Examides of the General and Technical 
(Jlauses of Various Kinds of Engineering Specifica- 
tions. Designed for the I'.se of Students. Engineers 
and (contractors. By ,1. B. .lohnson, C. E., Professor 
of Civil Engineering, Washington l^niversity, St. 
Louis, Mo. Engineering New's Publishing Co.", New' 
York. IS95. Price. $4. 

One branch of the iireparation for engineering practu^e 
w hich has been seriously neglected by technical schools is 
that W’hich deals with the preparation and use of contracts 
and engineering siiecifications. This was on account of 
the lack of satisfactory books upon the subject. It has 
been necessary for most engineers to undergo a consider-, 
able amount of experience in obtaining information w' hich 
it is necessary for them to have w ith regard to this sub- 
ject. and this work by Prof. .Johnson is greatly needed b}’ 
students. It is likely to be not less valuable to contract- 
ors and engineers. The author states that w'hile he makes 
no pretensions to a know’ledge of the law’ it w as necessary 
for him to impart instruction upon this subject for many 
years to his students, and by attending lectures in this 
field in the St. Louis Law school, as w'ell as through con- 
sultation of works by w riters upon the law’ of contracts 
he has prepared this w’ork as a synopsis and general guide 
to the fundamental principles involved. The brief synoj)- 
sis given is not intended to take the place of con.sultations 
W’ith law'yers. but only to enable one to steer clear of some 
of the legal pitfalls w'hich lie in the way of every business 
man, and especially of engineers. In addition to' the treat- 
ment of the law' of contracts the author has compiled a 
large number of the latest specifications used by the most 
prominent engineers of this country w hich are selected as 
good patterns of methods for treating the subject. This 
particular part of the w'ork will be of the greatest value 
to young men w ho are called upon to interpret specifica- 
tions inasmuch as they w'ill enable the reasons why they 
are draw'ii in*a particular way to be clearly understood. 
The w'ork is divided into four parts, the first of which 
gives a synopsis of the law of contracts; the second 
treats of engineering specifications and accompany docu- 
ments. The third takes iq) specific descrijitive or tech- 
nical clauses in specifications, and the fourth presents 
illustrated examples of complete contracts and siiecifica- 
tions. 1’he w orlt- c*ovfers a great variety of subjects 
without .slighting any of them, and the arrangement 
of the book is such as so enable a student to get w hat he 
wants w ithout uunec3ssary searching. The author gives 
introductions to all of the quotations from engineering 
jiractice which are brief and to the iioint. The book is 
one whii’h every engineer should have conveniently at 
hand for consultation. 

“A Third of a Century of Pr<k;ress;“ Being a Brief His- 
tory of the Development of the B. F. Sturtevant Co. 181MJ. 
Catalog No. qo. 

This is a pamphlet of thirty-six pages, issued by tho 
Sturtevant (3o. and inscribed: “Something attempted, 
something done.” and it describi‘s how’ Mr. B. F. Sturte- 
yant, a young shoemaker of Norridgew'oek. Maine, started 
in 1857 w'hat was destined to become the lai’ge and success- 
ful establishment w hich is now’ conducted under his name. 
Mr. SturteV/int's start was due to the successful design of 
a machine for pegging shoes. The pegs Ixnng put into the 
machine in the form of a continuous ribbon from which the 
individual pegs w'ere clipped off. The peg wood as well as 
the machine itself, met w ith such an un(|ualified success 
that their introduction led to the adoption of a iKiwer ex- 
haust fan for the removal of the dust w hich was produced 
by the w orking of the machine. This apparatus w as used 
also in connection w ith buffing w heels, and from this the 
development of a number of additional uses for the blow’er 
was rapid, and the manufacture of the exhaust fans w as 
taken up at 73 Sudbury street in Boston. The pamphlet 
details the steps made in the advancement of the blower 
industry, and the application of these machines to the va- 
rious branches of manufacturing w ith w hich it has been 
intimately connected ever since. The Sturtevant pressure 
blow'er was brought out under this name at the Centen- 
nial Exhibition in Philadeliihia, 187(>, and it is stated in 
this catalog that “thousands of blow'ers of this type are 
running to-day upon which not one cent’s w'orth of rt^pairs 
has been necessary during all these years, notw ithstand- 
ing the high speed and continuous service under which 
they have been operated.” 

Fi-om this point the introduction of direct steam driven 
blow'ers is taken up in connection w ith the introduction of 
mechanical methods for the ventilation of buildings. In 
connection with these, coil heaters w’ere employed, and 
the grow’di of the works necessary to enable the demand 
for this special machinery and apparatus to be met are 
outlined in detail. The company was obliged to take up 
the design in construction of high speed steam engines, 
w hich has become an important line of development. The 
account of the w'ork states that uixin the death of Mr. 
Sturtevant in April, 181JG. the management continued un- 
der the direction of Mr.E. N. Foss, w ho had for some years 
lx?en in general control as treasurer and general manager. 
Sinco this time the grow th in the business has been steady 
and marked, and new’ fields have been oi>ened uj) for use- 
fulness for the blow er. An interesting de.scription is given 
of exten.sive alterations in the works, w hich were neces- 
si til ted by the raising of the adjacent tracks of the N. Y. 

N. H.&H. R.R., and descriptions are given of the improve- 
ments in the plant w'hich w’ere made at this time. The 
pamphlet closes w ith a list of the officers of the company 
in Boston. Chicago, New’ York. I^ndon, Philadeiphia, 
Glasgow'. Berlin and Stockholm. The frontespiece is ji 
photograph of Mr. Sturtevant. The pjimphlet is further 
illustrated w'ith excellent w'ood cuts of the apparatus and 
of the works at different periods of their history. The 
letter press is excellent Jind the attriictiveness and taste- 
fulness of the W'ork is characteristic of the literature 
jssued by this coniiiany. 

The Ashton Valve Co., of Boston, has issued a hand- 
some calendar representing “a placid summer scene in 
New' England,” which it will send to its railroad 
friends. The view’ is a sleeping pool in the foreground 
with a small hamlet in the distance. A man in a Ixiat fish- 
ing among the lily jiads is a seductive feature. 


PATENTS ON RAILWAY APPLIANCES. 


(The following list of patents ^ranttMl f<u- iiivmtlons nOalive 
to railn)ad appli for tli<‘ w(H.*k ondiiiK* IHH!eiulH'r 31. is re- 

portod esporially t‘<n- the Hailway Heview-, by Cbas. L. StuiH*- 
vaiit . patent attorney, VVaHhington, I), r., from \\ lioni printed 
j'opies ran be obtained for !"> eents (*aeb.l 

Bedard. Firmin, assignor to C. Bedard, Minne5i|)olis. Minn.. 

’ log^injJT-car. 552.iH(i. 

Bratton, Jaeob C.. and A. B. Graham, St. Louis, Mo., 
burglar alarm attachment for railway cars. 552.4()5. 

Cook, Miles P., assij^nor to Cook Cooler Company. Limited. 

Flint, Mich., cooliujr device for car- journals, 552,35t.). 

Cook, Miles Flint, assignor to Cook Cooler Company. 

Limited, Genesee. Mich., axle-cooler, ,552.23.5. 

Curtis. Frank ,1.. Ben Avon, a.s.sij 7 nor to McConway Tor- 
ley Company. Pittsburgh. Pa., car-coupling. .5.52.:i52. 
Cutten, Elisha B.. New York, assijrnor to A. C. and G. H. 
Fraser, Brooklyn, N. Y., electric si^fiial for railways. 
,5,52,2711. 

Dixon, Thomas B.. Henderson. Ky.. electric railway sijr- 
naling: sj\stcm, .5,52,31b. 

Foote. Lewis A.. Chicago. HI-. seal, 552,175. 

Foote, Lewis A., as.sigrnor to Chicago Car-.seal and Manu- 
facturing Company, Chicago, 111., hand-press for seals, 
.5.52.174, 

(4erlach, Frank W., Kenton, Ohio, car.coupling, 5,52,118. 
(ioltra. Edward F., St. Louis, Mo., assignor to American 
Steel Bolster Company, Madi.son county. 111., car-truck. 
,552,41)3. 

(4riftith, Thomas A., Kansas City. Mo., car-coupling, .552,- 
215. 

Hovey, Henry ,1.. Evanston. 111., electrical railway signaling 
api)aratus. 5,52.181. 

Keefer, Calvin M., as.signor of one-half to \V. Devlin. New 
Castle, Pa., rail joint and clamp, ,5,52.2111. 

Kelly. Alonzo, a.ssignor of one-half to F. \V. Long, Harris- 
burg. Pa., car-coupling, ,5,52.478. 

Kendall, Minott K.. Melrose. as.signor of two-thirds to G. 
Hodges, Medford, and E. Harrington, i^oston. Mass., 
electrical rail-lxmd. ,552.471). 

Noble. Newell ,1.. a.ssignor of one-half to A. ,1. ShomlHU*. E. 
H. Schilling, and T. Engle. State Center, Iowa, ventila- 
tion mechanism for locomotive oi* other boiler furnaces. 
5,52, 1 l)b. 

Rhoads, ,Tohn, Philadelphia, Pa., railway-car buffer-idate, 
,5.52,448. 

Shumway, Willis M.. Oak Park. 111., car.axle box. .5.52,2d.5. 
Stark. William H.. Toledo, Ohio, continuous car jdatfonn 
and buffer. 5,52,4,52. 

Taylor. William ,1., Bound Brook. N. ,!.. car- wheel, .551.2,55 
WKKK ENDINCJ ,1AXrAKY 7. 

Bixby. ,Iohn L.. ,lr., Arlington Heights. Mass., combined 
day and sleeping car. 5.52.b21); sleeping car and vestibule, 
,5,52,(182. 

Bower. Louis A.. Wilmington. Del., railway tie jdate. .5,52.- 
875. 

Coder, Harry G.. and F. C. Ruflfhead. WilliamsjHU’t. Pa., 
assignor to Keystone Car Door & Supply Co.. Willlains- 
tK)rt, Pa., and Chicago. 111., car door* 5,52.821. 

Davis, Win. C., Denver, Col., ore car, 552,7.5<». 

Evans. Clarence A.. Upland, Pa., car fan, .‘r2.<»<»''. 

Fine, Win. K.. Newjiort, Tenn.. car cou]>ling. .552.r.'' 

Gaines. Chas. A., as.signor of one-fourth to (4. H. ( iilettc*. 
New York City, conduit .system for electric railways, 
.5.52, 755. 

Hartman, .John, l^hiladeliihia. Pa., storm front and look-* 
out window for cars. 552.(>(>2. 

Hattield, Win. H., Suli>hur Siirings. Ala., a.ssignor of one- 
half to W. G. Morri.son, New England City. (4a.. car 
colliding, 5,52, S3(» 

Heintzelman. Taylor W.. Sacramento. L^m. 1., locomotive 1h‘11 
ringer, ,5,52,7(10. 

Hueffelmaii, Henry W.. Dayton. O., car coupling, 55*2,(112. 
Lenox, De Boss, 'rrenton. N. ,1.. inclined railway water 
chute. ,552.713. 

Lukens, Gabriel L.. De(*alur, assignor of one-half to C. 
Roney. Bethany. 111., device for insuring cfdlection of 
fares on railways, 552,878. 

Markley, ,Iohn A., assignor of thri^e-Iifths to ,1. (J. Carpen- 
ter. ,1. A. Roberts. ,1. 1j. Duncan and ,1. C. King. Clifton 
Forge, Va,, pedestal for car tnicks, .552,7(18. 

Marlett. Harvey L., Alpena. S. D.. car mover, ,5,52.5,37. 
Pierce, Reginald H.. Abu Road. India, rail joint. ,552,775. 
Shepherd. Frank D.. Aurora. 111.. lire-box for locomotives. 
.552,(171 . 

Stevmison. .lohn F.. Lamoille, 111., car. .552.7dl. 

33iomas. Eddy 3\. New York, and A, Melhado. Montclair, 
N, ,].. dumping car. .552..5‘.).5. 

3’resenreuter, (4ustav. assignor to M. 'Preitel. Berlin. Ger- 
many, station indicator. .5.52.71^7, 

Valliant, .Iose]di W.. Baltimore, Md., brake for railway 
cal’s. .552,51)0. 

Webber, Scott. Pigeon Cove. Ma.ss.. platform dumjiing 
car. .552.7'.)0. 

TECHNICAL MEETINGS. 

The American Society of (4ivil Engineers holds meetings 
on the first and third Wedne.sdays ineachmonth. at 8p.m., 
at the House of the Society. 1*27 East Twenty-third street. 
New York City. 

The American Society of Ji*i*igation Engine(*rs. Third 
annual meeting will be held at Albinpieniue. N. M., Sep- 
temlwr 10-10. ,Iohn L. Titcomb. secretary. .3(1 .Jacobson 
block, Ikmver, Col. 

The A.ssfH*iation of Civil Engineers of Cornell University 
meets weekly every Friday, from Octolxn’ to May inclu- 
sive, at 2:30 ji. ra., at Lincoln Hall. New York. 

The As.sociation of Engineers of Virginia, holds its in- 
formal meetings on the third Wednesday of each month 
from September to May inclusive, at S ]>. m.. at 710 Terry 
building, Roanoke, Va. 

The Boston Society of Civil Engineers, meets monthly 
on the third Wednesday in each month, at 7:30 p. m.. at 
Wesleyan Hall, .30 Bremfield street. Boston, Mass. 

The Canadian Society of Civil Engineers meets every 
other Thursday at 8 p. m.. at 112 Mansfield street. Mon- 
treal, P. Q. 

The Foundrymen’s Association meets monthly on the 
first Wednesday of each month; at the Manufacturers' 
Tyiub, Philadelphia, Pa. 

The In tenia tional Irrigation Congress will hold its 
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fourth session at Albuquei’que, N. M., September 16-19. 
Fred L. Alles, socretaiy, Los Angeles, Cal. *. local secre- 
tary, W. C. Hadley, E. M., Albuquei’que, N. M. 

The Montana Society of Civil Engineers meets monthly 
on the third Satui’day in each mouth, at 7:30 p. m., at 
Helena, Mont. 

The New England Railroad Club meets on the second 
Wednesday of each month, at Wesleyan Hall, Bromfield 
street, Boston, Mass. 

The New York Railroad Club has a monthly meeting on 
the third Tuesday in each month, at 8 p. m., at 12 West 
Thirty-first street. New York City. 

North-West Railway Club meets alternately at the 
West Hotel, Minneapolis, and the Ryan House, St. Paul, 
on the second Tuesday of each month. 

The Northwestern Track and Bridge Association niebts 
on tlie Friday following the second Wednesday of March, 
.lime, September and December, at 2:30 p. m., at the St. 
Paul Union Station, St. Paul, Minn. 

The Southwestern Society of Mining Engineers will hold 
a session at Albuquerque, N. M., September 1(V19. Walter 
C. Hadley, sem’etary, Albiuiuerque, N. M. 

The Southern & Southwestern Railway Club holds its 
meetings on the third Thursday of January, April, August 
and November, at the Kimball House, Atlanta, Ga. 

The Technical Society of the Pacific Coast has a monthly 
meeting on the first Friday in each month, at 8 p. m.. at 
the Academy of Sciences building. 819 Market sti’eet, San 
Francisco. Cal. 

The Western Foundrymen’s A.s.sociation holds its meet- 
ing on the third Wednesday in each month, at the Great 
Northeni Hotel, Chicago, 111. ; secretary, S. T. .Iohn.ston. 
1.5’22 Monadnock building. 

The Westeni Railway Club of Chicago, holds its meeting 
on the third Tue.sday of each month. 

The Western Society of Engineers meets on the first 
Wednesday of each month at 8 p. ni., at the society’s 
rooms, 17;i(>-1739 Monadnock building, Chicago, 111. C. J. 
Roney, secretary. 

The Central liiiilway Club meets on the fourth Wednes- 
day of January, March. April, September and October, at 
Id a. m.. at the Hotel Iro<iuois, Buffalo, N. Y. 

The Civil Engineers’ Club of Cleveland, meets on the 
second and fourth Tue.sdays in each month, at 8 p. m.. at 
the Ca.se Library building, Cleveland, Ohio. 

The Denver Society of Civil Engineers meets on the sec- 
ond and fourth Tuesdays in each month except July, Aug- 
ust and December, when they are held on the second Tues- 
day only, at 36 Jacobson building, Denver, Colo. 

The Engineei’s’ and Architects' Club of I.A)uisville has a 
monthly meeting on the .second Thiu’sday in each month, 
at 8 j). m.. at the Norton building, B^ourth avenue and Jef- 
ferson street, Louisville, Ky. 

The Engineering Association of the South meets on the 
second Thursday of each month at 8 p. in., at the Cumber- 
land Publishing Hou.se, Nashville. Tenn. 

The Engineers’ Club of Cimdnnati has a monthly meet- 
ing on the third Thui’sday in each month, at 7:30 p. m. at 
the Literary Club. 24 West B^oui’t!! street, Cincinnati, O. 
Address P.‘o. Box im. 

3’he Engineers’ Club of Minneapolis holds its meetings 
bn the first Thursday in each month, at Public IJbrary 
building, MinneaiM)lis, Minn. 

The Engineers’ Club of Philadelphia meets on the first 
and third Saturdays in each month, at 8 p. m., at the 
house of the club, 11‘22 Girard street, Philadelphia, Pa. 

The Flngineers' Club of St. Ijouis meets on the fii'st and 
third Wednesdays of each month, at the Mis.souri Histor- 
ical Society building. Sixteenth street and laicas jdace, 
St. T»uis, Mo. 

The Bkigineei’s' So(’iety of We^stern Penn.sylvania holds 
its monthly meeting on the third Tuesday of each month 
at 7::I0 p. m., at the (Jarnegie IJbrary building, Alhigheny. 
Pa. 


PERSONAL. 


Mr. K. A. Daw.son of Waverly has Ixhmi apjxiinted state 
railroad commission of Iowa. 

Mr. W. W. Atw(K>d has been ;.i)pointed assistant train 
ma.ster of the Pennsylvania & New York division of the 
Lehigh Valley. 

Mr. G. M. Woodwai*d has Ir’cii appointed comniertdal 
agent of the Wheeling I.^ike Erie Railway, with head- 
quarters at Chicago, 111. 

Mr. John S(*ott has b(‘en made lunitroller of the westeiii 
divi.sion of the Northern Pacific, th<*reby IxH’oming i^on- 
1 ‘oller of the entire system. 

Mr. H. U Laiidon has been appointed chief engineer of 
the Chicago, Peoria & St. Louis. The office of civil en- 
gineer on this road is abolished. 

Mr. A. H. Mc’Ix’od, heretofore general freight agent of 
the Cincinnati, Hamilton & Dayton, has had his tith* 
changed to freight traffic manager, 

Mr. H. H. Hiland has re.signed as chief clerk of the 
freight department of the St. Paul ^ Duluth, to ai’cept 
the Minne.sota agency of the Adam.s-Bagnall B41ectri(* (’om- 
pany. 

Me.ssrs. R. B. Lyle and J. K B^'oresee have lxH>n ap- 
pointed St. Louis agents of the Illinois Steel Co., with of- 
fices at 519 Security building, vice D. K. Garrison & (>., 
resigned. 

Mr. T. W. Hou.se and M. T. Jones of Houston, Texas, 
were on Jan 7 apiiointed receivers of the Galveston, La 
Porte »& Houston road by United States District Judge. 
David E. Bryant. 

Mr. A. M. Ozburn. chief rate clerk in the general office 
of the Missouri Pacific, has resigned in order to accept an 
important position with a manufacturing company in 
Binningham. Ala. 

General Manager Wintei*. of the Chicago, St. Paul, Miu- 
noapolis & Omaha, has issued a circular announcing the 
appointment of Mr. W. (4. Winter as assistant general 
general claim agent. , 

Mr. A. S. Willoughby has been made division freight 
and passenger agent of the Southern Minnesota division 
of the Milwaukee road, vice H. B4. Pierjimit. who has Ix'- 
come assistant general freight agent. 
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On January 5 the office of Mr. Garret Brodhead train- 
master of the Easton & Amboy road was tran.sf erred from 
Perth Amboy to South Plainfield. All communications 
to him will now Ix' addressed to the latter ])lace. 

Mr. William Heynnan has been appointed agent of the 
Lackawanna B’ast BYeight Line at St. Louis, vii’e Mr. .1. 
J. Collister, resigned, to acL?ept another position. Mi*. 
Heyman was formerlj’ a contracting agent for the Erie 
Despatch, 

Mr. S. D. Parkhurst, (diief clerk to Mr. S. O. Brooks, 
assistant general freight agent, Chicago Great Western 
at St. Paul, has accepted the position of chief (derk in 
general freight department of the St. Paul Duluth 
Railway, vice Mr. H. H. Hiland. 

Mr. Andrew B^. Burleigh has Ixxm made sole receiver 
for the Northern Pacific Railroad by Judge (4ilbert, of tin* 
United States court at Portlaud. .ludge C4illx^rt said a 
change was necessary, not for any personal n’asou con- 
cerning present receivers, but for more harmonious man- 
agement of the road. 

Mr. H. Delauy, formerly .superintendent of motive iH»w<‘r 
of the Louisville, New Albany & Chicago road, is now mas- 
ter mechanic in charge of the Philadeljihia & New York 
division of the Philadelphia & Reading Rtiilroad. Office 
at Third and Berks streets, Philadeljihia, Pa. Ajipoint- 
ment went into effect January 1, 1896. 

Mr. Henry Conlin, who has been for a nuinlxu* t)f years 
connectetl with the legal department of the Omaha as as- 
sistant attorney, has resigned to as.sociate him.self with a 
prominent law firm of Minneapolis. The name of the new 
fii’m will lx> Welch. Hayne Jfe Conlin. It is uuderstoixl his 
successor has been chosen, but his name is not yet known. 

Mr. William Duncan, traffic* manager of the Baltimore 
Ohio South western, has resigned that position, to take effect 
on BYbinary 1. Mr. Dunc?an has been in active railway 
service for nearly thirty years, and will retire from rail- 
way work but will become president of the Ludlow & Say- 
lor Wire Co., of St. Ixniis, Mo., a coiu'ern in whicdi he is 
largely interested. 

Mr. J. J. Collister, who has been connec’ted with the 
Lac’kawanna fast freight line, has been appointed com- 
mercial agent for the Clover Leaf at Kansas City and has 
established an office there. Two years ago the office was 
abolished on account of the panic and now the company, 
on acc’ount on the revival of its business, has found it nec- 
essary to re-estal)lish its offie’e there. 

Mr. T. Vj. Brooks, of Louisville, formerly chief c*lerk in 
the office of the superintemdent of transportation at Ixui- 
isville, has been aiipointed master of trains of the Clarks- 
ville Sc Princeton and Clarksville Mineral branches of the 
Ixmisville Nashville, with headquarters at Clarksville, 
'renn. This to fill the vacancy caused by the appointment 
of Mr. Seeley Dunn, superintendent of the Owen.sboro it 
Nashville road., 

Mr. Stephen C. Mason, a.ssistant statistician of the 
Interstate Commerce Commi.ssion, has resigned to accept 
a re.sponsible position with the McConway Sc Torley Co., 
of Pittsburgh, Pa. Mr. Mason has Ixxui connected with 
the commission over eight years, and for the last three 
years in direct charge of the statistical divi.sion and of the 
comi>ilation of thi^ statistical rejiorts published by tlu' 
1 ‘ommi.ssion. 

3'he ap})ointment of Mr. A. H. Thorpe as a.ssistaut to the 
general manager and ]>urcha.sing agent of the Ohio River 
Railroad has been announced. Mr. Thorp was formerly 
connected with the Wheeling, and while hx’ated in Toledo 
took quite a jirominent jiart in ]>olitics. He went to tin* 
Ohio Itiver road with Vice Pre.sident and (4eneral Mana- 
ger Geo. A. Burt. It is .said that under the administration 
of Mr. Burt and his assistant, Mr. Thorp, the road has en- 
joyed the most iirosjierous ixjriiHl in its history. 

Mr. David G. Sutfin, hx^al freight agent for the Lak(‘ 
Shore Michigan Southern, died at his home on Drexel 
avenue, Jan. 3, of t 3 ’phoid fever. Mr. Sutfin came from 
Buffalo to Chicago in May, 1892, as superintendent of the 
we.stern divi.sion of the Lake Shore and .served in that po- 
sition until BYbruarj*. 1893, when he was made freight 
agent. Mr. Sutfin's immediate famil}" (Consists of a wife 
and two lx).ys, while numlxirless friends join in exiire.ssing 
regret for the k)ss of .so able a railroad man and pleasant 
acquaintance as Mr. Sutfin. 

The resignation of Mr. (4eorge Olds as general traffic 
manager of the Canadian Pacific has made other changes 
on the. staff of officials. The position of general traffic 
managtu* has bemi abolished, and Mr. G. M. Bosworth has 
IxH’u appointed freight traffic manager with charge of 
freight traffic on all the coinjianj^’s lines. Mr. D. Mc- 
Niidiol has lx;en appointed ini.ssenger traffic manager on all 
the company’s lines. I’hey will have their ofli(R‘s in Mont- 
real. Mr. Robert Kerr has been appointed' ti’affic managiu* 
of the compau 3 *'s lines west of BYrt William, with an 
office at Winnipeg. 

Mr. J. J. Kirby heretofore? travelling i>assenger agent 
of the Ann Arbor road has been given the title of general 
]>a.s.senger agent. Mr. Kirbv begin his caree^r as mes- 
.senger lx\v under B^'rank James, who was then' division 
freight agent of the Pennsylvania. Blight or ten .vears of 
faithful work advanced him to a chief (‘lerkship, whie’h he 
re.signed to accept a ixisition on the Ann Arbor. Later 
he was appointed local freight ugent for the Ann Arlxu*. 
from which he was transferrixi to the pas.senger depart- 
ment and jiromoted to traveling passenger agent. 33iis 
change is in lino with the ixilicy to promote deserving 
officials and employes instead of importing men from 
other lines and as the growing passenger business of the 
Ann Arbor, is considered to be in no small degree due to 
the efforts of Mr. Kirby, the promotion will be deserved. 
His new position gives him more authorit.v and a hand- 
•some increase in salary. 

The following changes are announced on the Baltimon' 
it Ohio R.. it having lx*en decided to divide the territory 
heretofore assigned to the general eastern passenger agent 
into two districts. Mr. A. J. Simmons, general Ne-w Eng- 
land passenger agent, with office at 211 Washington street. 
Boston. Mass., will have charge of the passenger business 
of this companj' in New England, the Maritime jirovinces, 
and the dominion of Canada east of and including the line 
of the Canadian Pacific Railway between Pre.scott and 
Ottawa. Mr. L.vman McCart\*, general eastern passenger 




